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(57) Abstract 

A class of substituted azetidine. pyrrolkline and piperkUne derivatives are selective agonists of 5-HT|-like receptors, being potent 
agonists of the human 5-HTiDa receptor subtype whUst possessing at least a 10-fold sclecdvc affinity for the 5-HTido receptor subtype 
relative to the S-HTii^ subtype; they are therefore useful in the treatment and/or prevention of clinical conditions, in particular migraine 
and associated disotdcra. for which a subtype-selective agonist of 5-HTid receptors is indicated, whilst eliciting fewer side^ffects. noubly 
adverse cardiovascular events, than those associated widi non-subtype-selecdve 5-HTid receptor agonisu. 
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AZETIDINE, PYRROLIDINE AND PIPERIDINE DERIVATIVES 

The present invention relates to a class of substituted azetidine» 
pyrrolidine and pipezidine derivatives which act on 5-hydrox3rtr3n[>tamine 
5 (5-irO receptors, being selective agonists of so-called "5-HTi-like" 

receptors. They are therefore useful in the treatment of rlinirni conditions 
for which a selective agonist of these receptors is indicated. 

It has been known for some time that 5-HTi-like receptor agonists 
which exhibit selective vasoconstrictor activity are of \ise in the treatment 
10 of migraine (see, for example, A Doenicke et aL, The Lancet, 1988, VoL 1, 
1309-11; and W. Feniuk and P.PA. Himiphrey» Drug Development 
Research. 1992, 26, 235-240). 

The human 5-HTi-like or 5-HTid receptor has recently been shown 
by molecular cloning techniques to exist in two distinct subtypes. These 
15 subtypes have been termed S-HTidq (or 5-HTt]>i) and 5-HTiDp (or S-HTim), 
and their amino add sequences are disclosed and claimed in 
WO-A.91/17174. 

The S-HTicb receptor sub^e in humans is believed to reside on 
sensory terminals in the dura mater. Stimulation of the S-HTtDs subtype 
20 inhibits the release of inflammatory neuropeptides which are thought to 
contribute to the headache pain of migraine. The human 5-HTiDp receptor 
subtype, meanwhile, is located predominantly on the blood vessels and in 
the brain, and hence may play a part in mediating constriction of cerebral 
and coronary arteries, as well as CNS effects. 
25 Administration of the prototypical 5-HTid agonist sumatriptan 

(GR43175) to humans is known to give rise at therapeutic doses to certain 
adverse cardiovascidar events (see, for example, F. Willett et aL, Br. Med. 
J.. 1992, 304, 1415; J.P. Ottcrvanger et aL, The Lancet, 1993, 341, 861-2; 
and D.N. Bateman. The Lancet, 1993, 341, 221-4). Since sumatriptan 
30 barely discriminates between the human 5-HTid. and 5-HTiDp receptor 
subtypes (cf. WO-A-91/17174. Table 1), and since it is the blood vessels 
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with which the 5-HTiDp subtype is most closely associated, it is believed 
that the cardiovascular side-effects observed with sumatriptan can be 
attributed to stimulation of the 6-HTiDp receptor subtype. It is accordin^y 
considered (of. G.W. Rebeck et aL, Proc. Natl. Acad. ScL USA, 1994, 91, 
5 3666-9) that compoimds which can interact selectively with the S-HTidb 
receptor subtype, whilst having a less pronoimoed action at the 5-HTiDp 
subtype, might be firee from, or at any rate less prone to, the undesirable 
cardiovascular and other side-effects associated with non-subtype- 
selective 6-HTiD receptor agonists, whilst at the same time maintaining a 
10 beneficial level of anti-migraine activity. 

The compounds of the present invention, being selective 5-HTi-like 
receptor agonists, are accordin^y of benefit in the treatment of migraine 
and associated conditions, e.g. cluster headache, chronic paroxysmal 
hemicrania, headache associated with vascxilar disorders, tension 
15 headache and paediatzic migraine. In particular, the compounds 

according to this invention are potent agonists of the human S-HTina 
receptor subtype. Moreover, the compoimds in accordance with this 
invention have been found to possess at least a 10-fold selective affinity 
for the 5-HTiDa receptor subtype relative to the 5-HTido subtype, and they 
20 can therefore be expected to manifest fewer side-effects than those 
associated with non-subtype-selective 5-HTid receptor agonists. 

Several distinct classes of substituted five-membered 
heteroaromatic compounds are described in published European patent 
applications 0438230, 0494774 and 0497512, and published International 
25 patent appUcations 93/18029. 94/02477 and 94/03446. The compounds 
described therein are stated to be agonists of 5-HTi-like receptors, and 
accordingly to be of particular use in the treatment of migraine and 
associated conditions. None of these publications, however, discloses nor 
even suggests the substituted azetidine, pyrrolidine and piperidine 
30 derivatives provided by the present invention. 
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Moreover^ nowhere in the prior art available to date is there any 
disdosiire of a subtype-selective 6-HTid receptor agonist having a 5-HTiDa 
receptor binding afiEbiity (ICso) below 50 nM and at least a 10-fold selective 
afiSnity for the S-HTic^ receptor subtype relative to the 6-HTiDp subtype. 
6 The compounds according to the present invention are subtype- 

selective 5-HTu> receptor agonists having a human 6-HTina receptor 
binding afBnity (ICso) below 50 nM, typically below 10 nM and preferably 
below I nM; and at least a 10-fold selective afifinity, typically at least a 50- 
fold selective affinity and preferably at least a 100-fold selective affinity, 
10 for the human 5-HTiDa receptor subtype relative to the 5-HTiDp subtype. 

The present invention provides a compoimd of formula I, or a salt or 
prodrug thereof: 




<D 

wherein 

15 Z represents an optionally substituted five-membered 

heteroaromatic zing selected from fiuran, thiophene, pyrrole, oxazole, 
thiazole, isoxazde, isothiazole, imidazole, pyrazole, oxadiazole* 
thiadiazole, triazole and tetrazole; 

E represents a chemical bond or a straight or branched alkylene 
20 chain containing firom 1 to 4 carbon atoms; 

Q represents a straight or branched alkylene chain containing from 
1 to 4 carbon atoms, optionally substituted in any position by a hydroxy 
group; 

T represents nitrogen or CH; 
25 U represents nitrogen or C-R^; 

V represents oxygen, sulphur or N-Ri>; 
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and independently represent hydrogen or Ci^ alkyl; 
M represents the residue of an azetidine, pyrrolidine or piperidine 

ring; 

R represents a group of formula -W-R^; 
5 W represents a chemical bond or a straight or branched alkylene 

riiftiTt containing firom 1 to 4 carbon atoms* optionally substituted in any 
position by a hydroxy group; 

R» represents -ORs -SR*. ^OR'» -SOaR« or -NR»Rj; 

Rs and Rr independently represent hydrogen, hydrocarbon or a 
10 heterocychc group; or R' and Rr together represent a Ca^ alkylene group, 
which alkylene group may be optionally substituted by one or more 
substituents selected firom Ci^ alkyl, aryl and hydroxy, or fused with a 
phenyl ring; and 

R' represents hydrogen, hydroxy, hydrocarbon or a heterocyclic 

15 group. 

The present invention also provides compoimds of fonnula I above 
wherein T represents CH; W represents a chemical bond or a straight or 
branched alkylene chain containing firom 1 to 4 carbon atoms; R^ 
represents -OR*, -SR* or -NR'Rr; R* and Rr independently represent 
20 hydrogen, hydrocarbon or a heterocyclic group, or R' and Rr together 

represent a Ca^ alkylene group; and Z, £, Q, U, V, M and R« are as defined 
above. 

The present invention further provides compounds of formula I 
above wherein Q represents a straight or branched alkylene chain 

25 containing firom 1 to 4 carbon atoms; T represents CH; W represents a 

chemical bond or a straight or branched alkylene chain containing firom 1 
to 4 carbon atoms; R» represents -OR«. -SR« or -NR«Ry; R* and Rr 
independently represent hydrogen, hydrocarbon or a heterocyclic group, or 
R* and R> together represent a Cis alkylene group; R* represents 

30 hydrogen; and Z, E, U, V and M are as defined above. 



96/04274 



-5- 



PCr/GB95A)1819 



The present invention still fixrther provides componnds of formula I 
above wherein Q represents a straight or branched alkylene chain 
containing from 1 to 4 carbon atoms; T represents nitrogen; U represents 
C-R^; V represents N-R^; W represents a chemical bond or a straight or 
branched alkylene chain containing from 1 to 4 carbon atoms; R^ 
represents -OR«, -SR« or -NR'Rr; R« and Rr independently represent 
hydrogen, hydrocarbon or a heterocyclic group, or R» and Rx together 
represent a Ca^ alkylene group; R' represents hydrogen; and Z, E» R^, R^ 
and M are as defined above. 

The five-membered heteroaromatic ring Z in the compounds of 
formula I above may be optionally substituted by one or, where possible, 
two substituents. As will be appreciated, where Z represents an 
oxadiazole, thiadiazole or tetrazole xing, only one substituent will be 
possible; otherwise, one or two optional substituents may be 
accommodated around the five-membered heteroaromatic ring Z. 
Examples of sidtable substituents on the five-membered heteroaromatic 
ring Z include Ci^ allcyl. Cm alkenyl, Cs^ alkynyl, C3.7 cydoalkyl. aryl, 
aryl(Ci4)alkyl, C».7 heterocydoalkyl, heteroaryl, heteroaryl(Ci4)alkyl, Ci^ 
alkoxy, Ci^ alkylthio, amino, Ci^ alkylamino. di(Ci4)alkylamino, halogen, 
cyano or trifluoromethyl. 

For use in medicine, the salts of the compoimds of formula 1 will be 
pharmaceutically acceptable salts. Other salts may, however, be useful in 
the preparation of the compounds according to the invention or of their 
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable 
salts of the compounds of this invention include acid addition salts which 
may, for example, be formed by mixing a solution of the compound 
according to the invention with a solution of a pharmaceutically 
acceptable add such as hydrochloric add, sulphuric add, fumaric add, 
maleic add, succinic add, acetic add, benzoic add, oxalic add, dtric add, 
tartaric add, carbonic add or phosphoric add. Furthermore, where the 
compounds of the invention carry an addic moiety, suitable 
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pharmaceutically acceptable salts thereof may indude alkali metal salts, 
e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or 
magnesium salts; and salts formed with suitable organic ligands, e.g. 
quaternary ammonimn salts. 
5 The term "hydrocarbon" as used herein includes strai^t-chained, 

branched and cyclic groups containing up to 18 carbon atoms, suitably up 
to 15 carbon atoms, and conveniently up to 12 carbon atoms. Suitable 
hydrocarbon groups include Ci^ alkyl. Cm alkenyl, Ca^ alkynyl, Cs.? 
cydoalkyl, C3.7 cydoalkyl(Ci4)alkyl, indanyl, aryl and aryl(Ci^)al]7L 
10 The expression "ii heterocyclic group" as used herein includes cydic 

groups containing up to 18 carbon atoms and at least one heteroatom 
preferably selected firom oxygen» nitrogen and sulphur. The heterocs^dic 
group suitably contains up to 15 carbon atoms and conveniently up to 12 
carbon atoms, and is preferably linked through carbon. Examples of 
15 suitable heterocjrdic groups include C^i heterocydoalkyl, Ca-? 

heterocydoalkyl(Ci«)alkyl, heteroaryl and heteroaryl(Ci4)alkyl groups. 

Suitable alkyl groups indude strai^t-chained and branched alkyl 
groups containing from 1 to 6 carbon atoms. IVpical examples indude 
methyl and ethyl groups, and straight-chained or branched propyl, butyl 
20 and pentyl groups. Particular alkyl groups are methyl, ethyl, n-propyl, 
isopropyl, isobutyl, t-butyl and 2,2-dimethylpropyL 

Suitable alkenyl groups indude straight-chained and branched 
alkenyl groups containing firom 2 to 6 carbon atoms. Typical examples 
indude vinyl, allyl and dimethylallyl groups. 
25 Suitable alkynyl groups indude straight-chained and branched 

alkynyl groups containing firom 2 to 6 carbon atoms. Typical examples 
indude ethynyl and propargyl groups. 

Suitable cydoalkyl groups indude groups containing firom 3 to 7 
carbon atoms. Particular cydoalkyl groups are cydopropyl and 
30 cydohexyl. 
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Typical examples of C3.7 cycloalkyl(Ci^)aIkyl groups include 
cydopropylmethyl, cydohexylmethyl and cydohexylethyL 

Particular indanyl groups indude indan-l-yl and indan-Z-yl. 
Particular aryl groups indude phenyl and naphthyl. 
5 Particular aryl(Ci<)alkyl groups indude benzyl, phenylethyl, 

phenylpropyl and naphthylmethyl. 

Statable heterocydoalkyl groups indude azetidinyl, pyrrolidyl, 
piperidyl, piperazinyl and morpholinyl groups. 

Suitable heteroaryl groups indude pyridyl, quinolyl, isoquinolyl, 
10 p3nridazinyL pyrimidinyl, pyrazinyl, pyranyl, £uryl» benzofiiryl, 

dibenzofiirjd, thienyl, benzthienjd, pyrrolyl, indolyl, pyrazdyl, indazdyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl. imidazolyl» benzimidazolyl, 
oxadiazolyl, thiadiazolyl, triazolyl and tetrazolyl groups. 

The expression "heteroaryl(Ci-6)alkyr as used herein indudes 
15 furylmethyl. fiuylethyl, thienylmethyl, thienylethyl, oxazdybtnethyl, 
oxazolylethyl, thiazdylmethyl, thiazdylethyl. imidazdyhnethyl, 
imidazolylethyl, oxadiazolylmethyl. oxadiazdylethyl. thiadiazolylmethyl, 
tfaiadiazolylethyl, triazolylmeihyl, triazolylethyl, tetrazolyhnethyl, 
tetrazolylethyU pyridylmcthyl, pyridylcthyl, pyrimidinylxnethyl, 
20 pyrazinylmethyl^ quindylmethyl and isoquinolylmethyl. 

The hydrocarbon and heterocyclic groups may in turn be optionally 
substituted by one or more groups sdected firom Ci-e alkyl, adamantyl, 
phenyl, halogen, Ci^ haloalkyl, Ci^ aminoalkyl, trifluoromethyl, hydroxy, 
Ct4 aUcoxy, aryloxy. keto, alkylenedioxy, nitro, cyano, carboxy, €2-6 
25 alkoxycarbonyl, C2* alkoxycarbonyl(Ci-6)alkyl, Cz^t alkylcarbonyloxy, 

arylcaxbonyloxy, aminocarbonyloxy, C24 alkylcarbonyl, arylcarbonyl, Ci^ 
allcylthio, Ci^ alkylsulphinyl, Ci-6 alkylsulphonyl, arylsulphonyl, -NR'R". 
-NR-COR*. -NR'COaR-, -NR-SO2R-. -CH2NR*S02R-. -NHCONR-R-, 
-CONR^R*. -S02NR*R* and -CHaSOzNR'R-'. in which R^ and R*' 
30 independently represent hydrogen, Ci« alkyl, aryl or aryl(Ci-6)alkyl, or R» 
and R"' together represent a C2-6 alkylene group. 
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When R» and Ry» or and R*', together represent a Czs alkylene 
group, this group may be an ethylene* propylene, butylene, 
pentamethylene or hexamethylene group, preferably butylene or 
pentamethylene. 

5 When R> and R^^ together represent a <m alkylene group, this group 

may be unsubstituted or substituted by one or more substituents selected 
&om Ci4 allcyl, azyl and hydroxy. Typical substituents include methyl, 
phenyl and hydroxy. 

Furthermore, when R' and Rr together represent a C24 alkylene 
10 group, this group may optLonaUy be fused with a phenyl ring. In this 

context, a typical group of formida -NR'R'' as defined for the substituent 
R^ is l,2,3,4-tetrahydroisoq»inolinyL 

The term ^lialogen" as used herein includes fluorine, chlorine, 
bromine and iodine, especially fluorine. 
15 The present invention includes within its scope prodrugs of the 

compounds of formula I above. In general, such prodrugs will be 
functional derivatives of the compounds of formida I which are readily 
convertible in vivo into the required compound of formula I. Conventional 
procedures for the selection and preparation of suitable prodrug 
20 derivatives are described, for example, in Design of Prodrugs^ ed. H. 
Bundgaard, Elsevier, 1985. 

Where the compoimds according to the invention have at least one 
asymmetric centre, they may accordingly exist as enantiomers. Where the 
compounds according to the invention possess two or more asymmetric 
25 centres, they may additionally exist as diastereoisomers. It is to be 

understood that all such isomers and mixtures thereof in any proportion 
are encompassed within the scope of the present invention. 

In particular, where M represents the residue of a pyrrolidine ring, 
and the substituent R is attached to the 2 -position thereof, then the 
30 absolute stereochemical configuration of the carbon atom at the point of 
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attachment of the moiety R is preferably as depicted in structure lA as 
follows: 

R 




OA) 

wherein Z, E, Q, T> U» V, R and R" are as defined above. 

Moreover, where M represents the residue of a pyrrolidine ring» and 
the substituent R is attached to the 3-position thereof, then the absolute 
stereochemical configuration of the carbon atom at the point of 
attachment of the moiety R is preferably as depicted in structure IB as 
follows: 




10 OB) 

wherein Z, E, Q, T, U. V, R and R* are as defined above. 

The optionally substituted five*membered heteroaromatic ring Z in 
formida I is suitably a 1,3-oxazoIe, 1,3-thiazole, imidazole, 1,2,4- 
oxadiazole, 1,3,4-oxadiazole, 1,2,4-thiadiazole, 1,3,4-thiadiazole, 1,2,3- 
15 triazole, 1,2,4-triazole or tetrazole zing. Preferably, the ring is a 1,3- 
oxazole, 1,3-thiazole, imidazole, 1,2,4-oxadiazole, 1,2,4-thiadiazole or 
l,2,4*triazole ring, in particular an imidazol- 1-yl, l,2,4*triazol-l-yl or 
l,2,4-triazol*4-yl moiety. 

Suitably, the five-membered heteroaromatic ring Z is 
20 unsubstituted. Examples of optional substituents which may typically be 
attached to the moiety Z include methyl, ethyl, benzyl and amino. 
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Where E, Q and W, which may be the same or different, represent 
straight or branched alkylene chains, these may be, for example, 
methylene, ethylene, 1-methylethylene, propylene, 2-methylprdpylene or 
butylene. In addition^ Q and W may be substituted in any position by a 
5 hydroxy group giving rise, for example, to a hydroxymethyl-methylene, 
2-hydroxypropylene or 2-hydroxymethyl-propylene linkage. Moreover, E 
and W may ^n^K independently represent a chemical bond. Where £ 
represents a chemical bond, the moiety Z is attached directly to the central 
fused bicydic heteroaromatic ring system containing the variables T» U 
10 and V. Similarly, where W represents a chemical bond, the substituent 
is attached directly to the azetidine, pyrrolidine or piperidine ring of 
which M is the residue. 

Suitably, E represents a chemical bond or a methylene linkage. 
Suitably, Q represents an ethylene or propylene linkage. 
15 The compound of formula I in accordance with the present 

invention is suitably an indole, benzofuran or benzthiophene derivative of 
formula IC, an indazole derivative of formula ID, or a pyrrolo[2,3-c]- 
pyridine derivative of formida IE: 




Q— N M (ID) 
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Z — 




aE) 



|9 



wherein Z» E. Q, V, M, R, R*, R^ and R^ are as defined above. Preferably, 
the compounds according to the invention are indole or p]nrrolo[2,3-c]- 
pyzidine derivatives of formula IF: 



wherein Z, Q, M, R, R>, R^ and R^ are as defined above, in particular 
wherein R^ and R^ are both hydrogen. 

Suitably, W represents a chemical bond or a methylene or 
hydroxymethyl-methylene linkage, in particular a chemical bond or a 
10 methylene linkage. 

Suitably, R* and Rx independently represent hydrogen, Ci^ alkyl, 
C24 alkenyl, C3.7 cycloalkyl(Ci^)alkyl, indanyl, aryl, aryl(Ci«)alkyl, 
heteroaryl or heteroaryl(Ci4)alkyl, any of which groups may be optionally 
substituted by one or more substituents selected typically firom Ci^ alkyl. 
15 halogen, hydroxy, Ci^ alkoxy. aminocarbonyloxy. amino, €2-6 
alkylcarbonylamino, Ci-e alkylsulphonylamino and Ci^ 
alkylaminosulphonylmethyl. Particidar values of R' and R^ include 
hydrogen, methyl, hydroxyethyl, isobutyl, 2,2.dimethylpropyl, allyl, 
dimethylallyl, l-cydohexylethyl, 2-cyclohexylethyl, indanyl, hydroxy- 
20 indanyl, phenyl, benzyl, methyl-benzyl, fluorobenzyl, methoxy-benzyl. 
acetylamino-benzyl. 1-phenylethyl, 2-phenylethyl, 2 -hydroxy- 1- 



Z — E 




5 



OF) 
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phenylethyl» 2-methoxy-I-phenylethyl« 2-aminocarboiiyloxy-l- 
phenylethyl, l-(fluorophenyl)ethyl, l-(£luoropIienyI)-2-hydroxyethyl» 1* 
(fluoroplienyl>-2-methoxyethyl, l-{acetylamino-phenyl)ethyl, 2- 
(acetylaixuno-plienyl)ethyl» 2-hydroxy-l-pbenylprop-l-yl» l-phenylprop-2- 
yl, 2-phexiylptop-2-yl, l-hydroxy-l-phenylprop-2-yl, l-hydroxy-2- 
phenylprop-2-yl» l-hydroxy*3-phenylprop-2-yl, fiuylmethyl, thienylmethyl 
and psrzidylmethyl. 

In addition* where and Br together represent an optionally 
substituted or phenyl ring-fused Cz-e alkylene group, the substituent 
-NR'Bj as defined for may suitably represent 3,3-dimethylpipeiidinyl» 
2-phenylpiperidinyl» 3-hydroxy-2-phenylpiperidinyl or 1,2,3.4- 
tetrahydroisoquinolin-2-yL 

Siiitable values for the substituent R^ include hydroxy, benzyloxy, 
methoxy-benzyloxy, pyridylmethoxy» benzylthio, fluorobenzyl-thio, 
phenylsulphinyl, benzylsulphinyl, fluorobenzyl-sulphinyl, fluorobenzyl- 
sulphonyl, amino, methylamino, indanylamino, hydroxyindanyl-amino, 
benzylamino, N-(methyIbenzyl)*amino, N-(acetylamino-ben^l)-amino, N- 
(l-phenylethyl)-am2no, N-(2-phenylethyl)-amino, iV-(2-hydroxy-l- 
phenylethyl)-amino, N-(2-methoxy-l-phenylethyl)-amino, N-(2- 
aminocarbonyloxy- l-phenylethyl)-amino, N-[l-(fluorophenyl)ethyl]-ammo, 
N-[l-(fluorophenyl)-2-hydroxyethyl]-amino» iV-[l*(iluorophenyl)-2- 
methoxyethyl]-amino, N-[l-(acetylamino-phenyl)ethyl]-amino, JV-[2- 
(acetylamino-phenyl)ethyl] -amino, N-(2-hydroxy-l-pbenylprop- 1-yl)- 
amino, 7V-(l-phenylprop-2-yl)-ainino, iV-(2-phenylprop-2-yl)-amino, N-il- 
hydroxy- l-phenylprop-2-yl)-amino, N-(l-hydroxy-2-phenylprop-2-yl)- 
amino, iV-(l-hydroxy-3-phenylprop-2-yl)-amino, iV-(furylmethyl)-amino, N- 
(pyridylmethyl)*amino, dimethylamino, N-isobutyl-N-methylamino, N- 
(2,2-dimethylpropyl)-N-methylamino, N-allyl-JV-methylamino, iV-(3»3- 
dimetfayIprop-2-en- l-yl)-N-methylamino, N-(l-cyclohexylethyl)-N- 
methylamino, N-benzyl-N-methylamino, iV-methyl-N-(methylbenzyl)- 
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amino, N-(fluoroben2yl)-iV-inethylamino, iV-(acetylainino-beii2yl)-N- 
methylamiiio, iV-methyl-N-(l-phenylethyl)-amino, N-methyl-iV-(2- 
phenylethyl)*aiiiino» N-(2-hydroxy-l-phenylethyl)-iN^methylainmo, N-(2- 
methoxy- l*phenylethyl)-iV-methylamino, ^-[2-(acetylaxxiino-phenyl)ethyl]- 
5 N-methylaxnixxo, ^-(ffcurylmethyl)-iV-methylanuno, N-melhyl-N- 

(thienylxnethyl)-amiiio, N-beiiryl-N-(2-hydroxyethyl)-amino, N^N- 
bis(fiiiylmethyI)*amino» 3.3-dimethylpipendinyl» 2-pbenylpipexidinyl» 3- 
hydroxy-2-plienylpiperidinyl and l,2,3,4.tetrahydroi8oquinolin-2-yL 
Particulax values of the group R indude hydroxy, benzyloxy, 
10 benzyloxymethyl» methoxy-benzyloxy» psnidylmethoxy, benzylthio-methyl» 
fluorobenzylthio-methyl» phenylsulphinylmethyl, benzylsulphinylmethyl, 
fluorobenzyl-siilphinyl, fluorobenzyl-sulphinylmethyl. fluorobenzyl- 
sulphonylmethyl, indanylamino. indanylaminomethyl, hydroxyindanyl- 
axnino, benzylaminOt benzylaminomethyl, l-(^*benzylaniino)-2- 
15 hydroxyethyl, N*(methylbenzyl)-aminomethyl, AKacetylamino-benzyl)- 

aminOt ^-(acetylainino-benzyl)-axainoineihyl, N^(l-phenylethyl)-amino» N- 
(l-phenyleihyl)-aminomethyl, JV.(2-phenylethyl)-aininomethyl, iV-(2. 
hydroxy- l-phenylethyD-aznino, iV-(2-hydroxy-l-phenylethyl)- 
aminomethyl, N-(2-methoxy-l-phenylethyl)-a0iino, N-(2- 
20 aminocarbonyloxy- l-phenylethyl)-ainino, iV-[ l-(fluorophenyl)ethylj-ainino, 
N-[l-(fluorophenyl)-2-hydroxyethyl]-ammo. N-[ l-(fluorophenyl)-2- 
methoxyethyl]-ammo» iV-[l-(acetylamino-phenyl)ethyl]-aniino, 

l-(acetylamino-phenyl)ethyl]-ajninomethyl. N-[2-(acetylaniino- 
phenyDethyl] -amino. iV-(2-hydroxy-l-phenylprop-l-yl)-aniino, N-(l- 
25 phenylprop-2-yl)-amino, N-(2-phenylprop-2-yl)-aminomethyl, N-(l- 
hydroxy- l-phenylprop-2-yl)-amino, iV-(l-hydroxy-2-phenylprop-2-yl)- 
amino, N-(l-hydroxy-3-phenylprop-2-yl)-axnino. iV-(furylmethyl)-amino, N- 
(furylmethyl)*aminomethyl, N-(pyridylmethyl)-aminomethyl, 7V-isobutyl- 
N-methyl-aminomethyl, iV-(2,2-dimethylpropyl)-N-methyl-aminomethyl, 
30 N-allyl-N-methylamino, N-(3,3-dimethylprop-2-en- l-yl)-N-methylamino, 
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iV-(l-cydohexylethyl)-N-methyl-aminomethyl, iV-benzyl-N-methylamino, 
iV^benryl-Mmethyl-anunomethyl, iV-methyl-A^(methylb 
aminomethyl, iV-(fluorobenzyl)-iV-xnethylamino, N-(acetylainin6-bexizyl)- 
iV-methyl-aminomethyl, N-methyl-N-(l-plieziylethyl)-aniinomethyl, N- 

5 methyl-N-(2-phen^ethyl)-aminomethyl, N-(2-hydroxy-l-phenylethyl)-iyr- 
methylamino, NK2-bydroxy-l-phenyleihyl)-i\^methyl-aniinoznethyl, N-(2- 
methoxy- l*phenyleihyl)-N-methylamino, iV-[2-<acetylazDino-pbenyl)ethyl] 
N-metfaylamiiio» iV^fuxyhnethyl)-N-methyla2nino, N-meihyhN' 
(thienyhnethyl)-axnino, N*beiizyl-N-(2-liydroxyethyl-axninomethyl, NJ^- 

10 bi3(furylmeihyl)-amino, 3,3-dimethylpipezidinylznethyl, 2- 
pbenylpiperidinyl, 2-pbenylpiperidinybnethyl^ 3-bydroxy-2- 
phenylpiperidinylmethyl and l,2,3,4-tetrahydroiso(niinolin-2-yL 

Suitable values of R" include hydrogen, hydroxy and benzyl, 
especially hydrogen. 

15 Suitably, and R' independently represent hydrogen or methyl, 

especially hydrogen. 

A particular sub-class of compoimds according to the invention is 
represented by the compounds of formula IIA, and salts and prodrugs 
thereof: 




wherein 

m is zero, 1, 2 or 3, preferably zero or 1; 
n is 2, 3 or 4. preferably 2 or 3; 
p is zero, 1 or 2; 
25 T represents nitrogen or CH; 
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A represents nitrogen or CH; 
B represents nitrogen or C-R<^; 

and R*^ independently represent hydrogen, Ci^ alkyl, Ca^ 
alkenyl, C3.7 cydoalkyl, aryl, aryl(Ci4)alkyl, C3.7 heterocydoalkyl, 
5 heteroarylp lieteroaryl(Ci4)alkyl, Ci^ alkoxy, Ci^ alkylthio, amino, Ci^ 
alkylamino, di(Ci4)alkylamino, halogen, cyano or trifluoromethyl; and 
RIO represents -X-R" or a group of formula (a) or (b): 




(a) (b) 

in which 

10 R^ represents hydrogen or hydroxy; 

X represents oxygen, sulphur, -SO-, -SO2- or N-R**; and 
Rii and R13 independently represent hydrogen, Ci^ alkyl, Ca-s 
alkenyl, C3.7 cycloalkyl(Ci-B)alkyl, indanyl, aryl, aryl(Ci4)alkyl, heteroaryl 
or heteroaryl(Ci«)aIkylp any of which groups may be optionally 
15 substituted. 

Examples of suitable optional substituents on the groups R" and 
Ri3 include Ci^ alkyl, halogen, cyano, tzifluoromethyl, hydroxy, Ci^ 
alkoxy, aminocarbonyloxy. Cm alkylcarbonyl, amino, Ci-e alkylamino, 
di(Ci«)alkylamino, Cs^ alkylcarbonylamino, Ci« alkylsulphonylamino and 
20 Ci« alkylaminosulphonylmethyl. 

Particular values of R^ and R^ include hydrogen, methyl, ethyl, 
benzyl and amino, especially hydrogen. 

Particular values of R^' and R^' include hydrogen, methyl, 
hydroxyethyl, isobutyl, 2,2-dimethylpropyl, ally], dimethylallyl, 1- 
25 cyclohexylethyl, 2-cyclohexylethyl, indanyl, hydroxy-indanyl. phenyl, 

benzyl, methyl-benzyl, fluorobenzyl. methoxy-benzyl, acetylamino-benzyl, 
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l-plienylethyl» 2-phenylethyl, 2-liydroxy-l-phenylethyl, 2-methoxy-l- 
phenylethyl. 2-a2ninocarbonyloxy*l-plienylethyl, l-(flaorophenyl)ethyl, 1* 
(fluorophenyl)-2-hydroxyethyl» l-(fluoroplienyl)-2-inethoxyethyl, 1- 
(acetylamixLO*phenyl)ethyl, 2-(acetylaxmno*phenyl)ethyl» 2-hycLroxy-l- 
5 phenylprop-l-yl, l-pheiiylprop-2-yl, 2-phenylprop-2-yU 1-hydroxy-l- 

plienylprop-2-yl, l-hydroxy-2-phenylprop-2-yl, l-hydioxy*3-phenylprop-2- 
yl, furylmethyl^ thienylmethyl and pyiidylmethyL 



10 



In relation to formula IIA, the variable p is preferably 1. 

Another sub-class of compounds according to the invention is 
represented by the compounds of formula IIB, and salts and ptodrugs 
thereof: 



10 




N 
\ 



H 



(IIB) 



wherein m. n, p, T. A, B, and are as defined with reference to 
formula IIA above. 



15 



In relation to formula IIB» the variable p is suitably zero or 1. 



A further sub-class of compounds according to the invention is 



represented by the compoimds of formida IIC, and salts and prodrugs 



thereof: 




H 



20 wherein 
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R*» represents hydrogen, hydroxy or aryl(Ci«)aIkyl; and 
m, n, p, T, A» B, and R**> are as defined with reference to formula 
HA above. 

Suitable values of R** include hydrogen, hydroxy and benzyl, 
5 especially hydrogen. 

In relation to formxda IIC, the variable p is suitably zero or 1. 
In one subset of the compounds of formula nC above, R** is 
hydrogen. 

A still further sub-class of compounds according to the invention is 
10 represented by the compounds of formula IID, and salts and prodrugs 
thereof: 




OID) 

wherein m, n. p, T, A, B, R^ and R*° are as defined with reference to 
formula HA above. 
15 In relation to formula IID, the variable p is suitably zero or 1. 

The present invention also provides compounds of formula IIA, IIB, 
nC and HD as defined above wherein T represents CH; R><* represents 
-X-R^M X represents oxygen, sulphur or N-R^^; R>> and R^' independently 
represent hydrogen, Ci^ alkyl, aryl, aryl(C]4)alkyl, heteroaryl or 
20 heteroaryl(Ci-6)alkyl, any of which groups may be optionally substituted; 
and m, n, p, A, B and R^ are as defined above. 

The present invention further provides compounds of formula IIA. 
nB and IIC as defined above wherein T represents nitrogen; R>^ 
represents -X-R"; X represents oxygen, sulphur or N-R*'; R** and R" 
25 independently represent hydrogen, Ci^ alkyl, aryl, aryl(Ci^)alkyl. 
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heteroaryl or heteroaxyl(Ci4)alkyl» any of which groups may be optionally 
substituted; R*' represents hydrogen; and m, n, p. A, B and are as 
defined above. 

Specific compounds within the scope of the present invention 
5 include: 

(3fl)-3-benzyloxy.l-[2.(5-(1.2,4-triazol-4-yl)-LH-indol-3- 
yl)ethyl]pyrxoIidine; 

(320-3K4-methoxyphenyl)methoxy-l-[2-(5-(l^»4-triazol-4-yl>l/f.in^^^ 
yl)ethyl]pyrrolidine; 
10 (320-3-(pyridin-3-yl)methoxy-l-[2-(5-(l,2»4-txiazol*4*yl)*lH.indol*3- 
yl)ethyl]pyrrolidine; 

(aR)-3-ben2yloxymethyl-l.l2.(5-(l,2,4-triazol-4-yl)-Lff-indol.3- 
yl)ethyl]p3rrrolidine; 

(3S)-3-(N-benzyl.N*methyl)aminomethyl- l-I2.(6-(1.2,4-triazol-4-yl)- Lff- 
15 indol-3-yl)ethyl]pyrrolidine; 

(2S)-2-<iV-benzyl-N-methyl)aminomethyl- l-[2-(6*(I.2,4*triazol-4-yl)- Lff- 
indol-3-yl)ethyl]pyrrQlidine; 

(3S>-3-(;V-benzyl)aminomethyl- l-[2-(5-(l»2,4*triazol-4-yl)- l/f-indol-3- 
yl)ethyl]pyrrolidine; 

20 4-(4-acetylanunophenyl)methylamino-l-[3-(5-(l,2,4-triazol-4-yl)-l/f-indol- 

3- yl)propyl]piperidine; 

4- benzylamino-l-I3-(5-(l»2»4-triazol-4-yl)-lH-indol-3-yl)propyl]piperidine; 
4-(iV-benzyl-N-methyl)amino- l.I3-(5-(l,2,4-triazol-4-yl). iH-indol-S- 
yl)propyl]piperidine; 

25 4-(/sr-ben2yl)aminomethyl- l-[3-(5-(l,2.4-triazol-4-yl)- lif-indol-3- 
yl)propyl]piperidine; 

(2S)-2-(N-ben2yl-N-methylaminomethyl)- 1- [2-(5-{l ,2 .4-tria2ol- 1 -yl)- IH- 
P3rrrolo[2»3-c]pyridin-3-yl)ethyl]p}rrrolidine; 

4.(N-benzyl-N-methyl)aminomethyl- 1 -[3-(5-( 1 ,2,4-tria2ol-4-yl). l/f-indol-3- 
30 yl)propyl]piperidiQe; 
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l-I3.(5-(l,2,4.tria2ol-4-yl)-lif-indol-3-yl)propyll-4-t(2?)-a- 
(methyl)benzylainino]pipeiidme; 

l-[3-(5-(l,2,4-tria2ol-4-yl)-Lff-mdol-3-yl)propyll-4.t(S)-a- 
(inethyl)benzylaimno]pipeiidme; 
5 l-I3-(5-(l^,4-triazol-4-yl)-llf-mdol-3-yl)propyll.4.[(S)-a- 
(hydroxymethyl)bexizylainino]piperidine; 
l-[3*(5*(1.2,4-tiiazol*4-yl)-lH-indol-3-yl)propyl]-4-[(12)^^ 
(hydrox3naethyl)bexizylamiao]pu>6xidine; 

l*[3-(5-(l,2,4-triazol-4-yl>Itf-indol-3-yl)pTopyl]-4-[(S)-(l-hydrox 
10 2-pheiiyl)ethyIainino]piperidine; 

l-[3-(5<l,2,4-t3riazol-4-yl)aH-indol*3-yl)propyl]-4-[(lS,^ 
methyl*2-phenyl)ethylaxnino]pipexidine; 

l-[3-(5.(l,2.4-triazol-4-yl).lH-indol.3-yl)propyll-4.[(lS^^ 

metbyl-2-phenyI)ethylainino]pipexidine; 
15 l-[3-(5-(l,2,4-triaz(a-4-yI)-lff-indol*3-yl)propyl]-4-[(IiI,^^ 

methyl-2-pbenyl)ethylaiiimo]pipexidine; 

l-t3-(6-(1.2.4.triazol-4-yl)-lH-indol-3-yl)propyl)-4-(2-(4. 

acetylaminopbenyl)ethylaznino]pipexidine; 

l.[3-(5.(l,2,4.triazol-4-yl)-lfl.indol.3.yl)propyl]-4-((iJ)-a. 
20 (methyI)benzylaxnino]methylpipexidine; 

l-[3-(5-(l,2.4-tiiazol-4.yl)aff-indol-3-yl)pxtipyl]-4.[(S)-a- 

(methyl)bezizylami]iolmethylpiperidixie; 

l-[3-(6.(l,2,4.triazoM-yl).lff-indol.3.yl)propyl]-4.[(S)-l-(4- 

acetylaminopbenyl)ethylaxniiio]methylpiperidine; 
25 l-[3-(5-(1.2,4-tiia2ol-4-yl)-l«-indol-3-yl)propyll-4-[(i?)l.(4. 

acetylaminopbenyl)ethylaznino]methylpiperidine; 

l.[3-(5.(1.2,4-tiia2ol.4-yl).l/f-indol-3-yl)propyl]-4-[N-[(if)-a- 

(hydroxymethyl)bexizyl]-N-metbylainino]piperidine; 

l-[3-(5-(l,2.4-triazol-4.yl)-lif.mdol-3.yl)propyll-4-[iV-((S).a- 
30 (hydroxymethyl)beazyI] -N-methylaminolpiperidine; 
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l-[3-(5-(l,2.4-tria2ol-4-yl)-l/f-indol.3-yl)pn)pyll-4-[iV-^ 
acetylaininophenyl)ethyl>-N-methylaxiuno]piperidine; 
l-I3-(5-(l,2.4.tiia2»l-4-yl)-li/-indol-3-yl)propyl]-4-[iS^ 
acetylaniinobenzyl)-N-methylaziiino]methylpipexidine; 
5 l-[3K5-(l,2,4-tiia2»l-4-yl)-lH-indol-3-yl)propylH-[^^ 
methylaxnino]piperidine; 

l-I3-(5-(l,2,4-tiiazol-4.yl)-lH-indcd.3-yl)propylH-I(B^ 
Oiydxoxymetfayl)benzylaxni]io]methylpipeiidine; 
(3S)-3-(4-acetylaininobezizyl)aminomethyl-l-[2-<5-<l»2,4-t^^ 
10 indol-3-yl)ethyl]pyTToIidine; 

(3fl).3<^^beIlzyl)alnmomethyl-l-I2.(5^1^,4-triazol-4.yl)-lH-m 
yl)etb^]pyTrolidine; 

(3S)-3-(pyridin-4-ylmetliyl)aminometbyl-l*[2-(5-(lt2,4-triazol-4-yl^^ 
indQl-3-yl)ethyl]pyrr6Iidine; 
15 3-(N-benzyl)aminomethyl-l-[2-(5Kl»2,4-triazol-4-yl)-li7-m 

yl)ethyl]az8tidme; 

4-benzyl.4-hydroxy-l-[3-(5-(l,2.4-triazo^4-yl)-Lff-indol-3- 
yl)propyllpiperidine; 

3- (Ar.benzyl)aminomethyl*l-[3-(5-(l^,4-txiazol-4-yl)-lH-indol-3- 
20 yl)propyl]azetidine; 

4- (N-benzyl)aininomethyl-4-hydroxy-l-[3*(5-(l,2»4-triazol-4-yl)-lH*in 
yl)propyl]piperidine; 

4-(iV-beiizyl-N-methyl)aminomethyl-4-hydroxy-l-[3-(5-(l,2,4-triazol-4-^ 
lif-indol-3-yl)propyl]pipexiduie; 
25 3.(Ar-benzyl-N-methyl)aminomethyl-l-I2-(5-(l,2,4-tria2ol-^ 
yl)ethyl] azetidine; 

(3S)-3-[iV-(fl)-a.(methyl)benzyllaminomethyl-l-(2-(5.(l,2,4-triazol-4 
lif-indol-3-yl)etbyllpyrrolidine; 

(3S)-3-[N-(S)Kx-<methyl)bexiryl]aininomethyla-I2-(5-(l,2,4-t^ 
30 lH-indol-3-yl)ethyllpyrrolidine; 
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(3S)-3-[Ar-(£uran-3-ylmethyl)aininolmetiiyl-l-I2-(5-(l, 
iiidol-3-yl)ethyl]pyTroILdine; 

(3S)-3-[A^(furan-2-ylmetliyl)aminolmethyia-I2-(5-(l^^ 

indal-3-yl)ethyl]pyxrQlidine; 
5 (3S)-3-[N-(Ji)Ki-(hydroxymethyl)benzyl]axninomethyl-^ 

4-yl)- lif-indol-3-yl)ethyllp3nProlidine; 

(3S)-3-[N-(S)Ki-0i7drox3rmethyl)bexLzyl]axninomethyl^ 

4-yl)- lH*mdol-3-yl)ethyl]pyzrolidine; 

(3S)-3-IN-benryl-N-(2-hydJOxy)ethyllaminomethyl-l-I2-(^ 
10 yl>- li7-indol-3*yl)ethylIpyTTolidine; 

(3S)-3.[N.(2-phenylethyl)ainmo]methyl.l-l2.(5-(1.2,4-tria«)M 

indoI-3-yl)ethyl]pyrrolidine; 

(3S)-3-[N-@-phenylediy])-N-methylazni^ 

indQl-3-^>etli5i]pyiiQlidine; 
15 (3S)-3-(NKX-diinetiiylbenzyl)aniinomethyla-I2-(5-(l 

iiidol-3-yl)ethyl]pyrrolidine; 

(3S)-3-[N-(S)-a-methyIbexizyl]aminomethyl-l-[2-(5<l,2»^^ 
mdol-3-yl)ethyl]p3nrroIidine; 
(3S)-3-[N-(Z0-a-(hydroxymethyl)bexizyllaxiiinom 
20 1-yl)- lH-indol-3-yl)ethyl]pyrroUdine; 

(35)-3-(N-benzyl)axninomethyl- l-[2*(5-(l,2,4-triazol* 1 -ylmethyl)- lH*indol- 
3-yl)ethyl]p3rrrolidine; 

(3S>-3-tN-(S)KX-methylbenzyl]aminomethyl-l-[2-(5-(l,2.4.triazol-l- 
ylmethyl)- lH-indol-3-yl)ethyllpyrrolidine; 
25 (3S)-3-lN-(/J)-a-(hydroxymethyl)ben2yllaminomethyl-l-[2-(5-(l,2,^ 
1 -ylmethyl)- li/-indol-3-yl)ethyllpyrrolidine; 

(3S)-3-(N-ben2yl-N-methyl)axninomethyl- l-[2-(5-(imidazol- 1-yl)- l/Z-indol- 
3-yl)ethyllpyrrolidine; 

(3S)-3.(iV.ben2yl-N-methyl)aininomethyl-l-[2-(5-(l,2,4-tria2ol-l-ylmethyl) 
30 lH-indol-3-yl)ethyllpyrrolidine; 
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(3fe)-3-(N-methyl-N-{S)-a-metiiylben2yllaminomet^^ 
triazol- l-ylmethyl)- lH-iiidol-3-yl)ethyl]pyrrolidine; 
(320-3-IA^-niethyl-iV.(/0-a-hydroxsrmethylbexi2yllanm 
(l,2,4-tria2ol-l-ylmetiiyl)-lir-indol-3-yl)ethyllpyrrolidine; 
5 (3J0-3-[N-methyl-N-(S)-a-methylcydohexylmethyllain^ 
(l,2,4.triazcd-l-ylmethyl)-l/r-indol-3-yl)eihyllp 

(3J0-3-l3.(Z0-hydroxy-2-(10-phenylpiperidma-yl]meth^^ 

ttiazol* 1-ylxnethyl)* li?-indol-3-yl)ethyl]pyrrolidine; 

(ai0-3-[3-(i0-hydroxy-2-(Z0-phenylpiperidin-l-yl]meth^^ 
10 tiiazol- 1 -yl)- l£r-indol-3-yl)ethyl]pyxrolidizie; 

4-liydroxy-4-(plienylsulfinyl)methyl. l-[3-(5-{l .2,4-triazol-4-yl)- lH-indol-3- 

yl)propyl]piperidine; 

(3/0-3-[2-tf2.S>-phenylpipeiidin-l-yllmethyl.l-I2.(5-(1.2,4-tria^ 
ylmethyl)- l/r-indol-3-yl)ethyl]p3^rrolidine; 
15 4.(33-dimethylpiperidin.l-yl)methyl-4.hydroxy-l-[3-(5Klt2 

Lff-indol-3-yl)propyllpip^diBe; 

4-hydroxy-4-(l,2,3,4-tetxahydroisaquinolin-2-yl)meA^ 
triaz61-4*yl)-lH-indol-3-yl)propyl]piperidine; 
4-liydroxy-4-(A^isobutyl-N-methyl)aminometiiyl-l-(3-(5-(l.2 
20 yl)- lH-indol-3-yl)propyllpiperidine; 

4-[/V-benzyl-N-(2-hydroxyethyl)axmnolmethyl-4.hydroxy- 1 -l3-(5-(l ,2 ,4- 
triaxol-4-yl)-li/-indol-3-yl)propyllpiperidine; 

4-lN-(2,2-dimethylpropyl)-N-methylainino]methyl-4-hydroxy-l-t3-(5- 
( 1 ,2,4-tria2ol-4-yl)- l/f-iiidol-3-yl)propyllpiperidine; 
25 4-[N-(H)-a-hydroxymethylbenzyl-N-methylaminolmethyl-4-hydroxy-l-I3- 
(5-(l,2,4-triazol-4-yl)-li/-mdol-3-yl)propyllpiperidinc; 
4-hydroxy-4-(2-pyridylmethyl)aminomethyM - [3-(5-( 1 ,2 ,4-triazol-4 -yl) - IH- 
indol- 3-yl)propyllpiperidine; 

4-hydroxy-4-(2-m€thylphenylmethyl)ajiiinomethyl- 1-[3-(5-( l,2,4-triazol-4- 
30 yl)-lf/-ixidol-3-yl)propyllpiperidine; 



wo 96/04274 



.23- 



PCT/GB95/01819 



4-hydroxy-4-[Ar.(2-melJiylphenylmethyl)-iV-methylaxxunolm 

(l,2,4-triazol-4-yl)-lH-indol-3-yl)propyl]piperidine; 

3-(bexizylaxnino)methyl-3-hydroxy-l-t3-(5-(l,2,4-tria2ol-4-yl)-lH^ 

yl)propyl]pyrrolidiiie; 
5 3-(benzyla2nino)methyl-3-hydroxy-l-[2-(5-(l,2.4-tiiazol-^ 

yl>eihyl]pyrrolidine; 

l-[3-(B-(l,2,4-tiiazol-4-yl)-lir-mdol-3-yl)pTOpyll-4.[(20K^^ 
oxymethyl)benzylamino]piperidine; 

l.[3-(5-(l,2»4-triazol^-yl)-lH-indol-3.yl)propyll-4-I(li2,2S^ 
10 phenylpropylaminolpipexidine; 

l-I3.(5-(l,2.4-triazol-4-yl).lH-indol-3.yl)propyll.4-I(li2,2i?)-2-^^ 
phenylpropylaminolpipeiidine; 

l.[3-(5-(l,2,4-triazol-4-yl)-lff-indol-3-yl)propyll-4-I(il,S)-l-hy^ 
pbeiiylprop-2-ylamino]pipezidine; 
15 l-[3-(5K1.2.4-triazol-4.yl)-lif-indol-3-yl)propyll-4-[(i2)-2-hy^^ 
£luoropkenyl)ethylaxnmo]pipezidine; 

l-[3-(5-(1.2.4-triazol^yl)-lir-indol-3.yl)propyll-4.KlJJ,21Z^ 
hydroxyindan* l-ylaxnino)pipexidine; 
l-t3-(5-(1.2,4-tiiaxol-4-yl)-lif-indol.3.yl)propyll.4.[(R 
20 ylaminolpiperidine; 

l43-(5-(1^.4-triazol-4-yl).lfr.mdd.3.yl)propyl)-4-I(/i.S)-^ 
iluor0phenyI)et]iylamino]piperidine; 

l-I3.(5-(l,2,4.triazol-4-yl)-l/f-indol-3-yl)propyl]-4.[(i0-l-ph^ 
ylaminolpiperidine; 
25 l-I3-(5-(l,2,4-triazol-4-yl)l//-indol-3-yl)propyll-4.IN.(thien.3-y^^ 
methylamino]pipexidine; 

l-[3-(5-(1.2,4-triazol-4-yl)-lH-indol-3-yl)propyll-4-IN-(furan-^ 
N-methylaminolpiperidine; 

l-I3-(5-(1.2.4-tria2ol-4-yl>-lH-indol-3-yl)propyl]-4-(furan-3- 
30 ylmethyl)aminopiperidine; 
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l-I3-(5-(l,2,4-triazol-4-yl)-l//-indol-3-yl)propyl]-4-[iV.iV.di-(furan 
ylmethyl)ainino]piperidine; 

l-I3-(5-(1.2,4-triazol-4-yl)-lH-indol.3-yl)propyll-4-[N-(33-dimeA^ 
N-methylamixiolpiperidine; 
5 l-I3.(5.(1.2,4.triazol-4-yl).lH-indol-3.yl)propyl]-4.(iS^aUyl.^^ 
methylamiiio)pipexidine; 

l-I3-(5-(l,2,4-tiiazol-4-yl).lH-inddl-3-yl)propyl].4-(indan 
yla2ninomethyl)pipeiidine; 

l.[3<5Kl,2,4-triaad-4-yl)-lH-indol-3-yl)propyl]-4.[Ar-(i^ 
10 (hydroxymethyl)bexizyl-N-methylaxiiinomethyl]pipeii^ 

(3iO-3-(benzyltMo)methyl-l-[2-(5-(l,2,4-triazd-4.yl)-lH-indol-3- 
yDethyllpyrrolidine; 

(±)-l-[3-(5-(l,2,4-tria2ol-4-yl)-lH-indol-3-yl)propyll-4-(l-ben2ylai^ 
hydroxyeihyl)piperidine; 
15 l-[3-(5-(1^.4-triazol-l-yl)-lH-indol-3-yl)propyl]-4-[(R>-a- 

(hydToxymethyl)benzylaxiiiiio]pipezidine; 

l-[3-(5-Cmiida2ol-l-yl)-lfl-iiidol.3-yl)propyll.4.I(i2)-a- 

(methyObenzylaminolpipexidine; 

l-I3-(5-(iinidazol-l-yl)-lH-indol-3-yl)propyl]-4-((iJ)-a- 
20 (bydxoxyinethyl)benzylamino]pipexidine; 

l-[3-(5-(l,2,4-triaxol-l-ylmethyl)-lH-mdol-3.yI)propyll-4-[(JJ)-a- 

(hydroxymethyl)benzyla]iiino]piperidme; 

l-[3-(5-(1.2,4-triazol-4-yl)-li/-indol-3-yl)propyl)-4-[(/i).a- 

(methox3nmethyl)benzylamino]piperidine; 
25 l.(3-(5-(l,2,4-triazol-4-yl).lH.indol.3-yl)propylJ-4-IAr-(i?)-a- 

(methoxymethyl)benzyl-7V-methylamino]piperidine: 

l-l3-(5-(imidazol-l-yl)-l/f-indol-3-yl)propyl]-4-[(/?)-a- 

(methoxymethyDbenzylaminolpiperidine; 

l-[3-(5-(l,2.4-triazol-l-ylmethyl)-l/f-indd-3-yl)propyll-4-|(J?)-l^ 
30 fluorophenyl)-2-methoxyethylamino]piperidiiie; 
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l-I3-(5-(l,2.4-triazol-l-ylmethyl)-lH-indol-3-yl)propyll-4-[N^ 
iV*methylaniino]pipeiidine; 

1- I3-(5-(1.2,4-tiiazol-4.yl)-lH-indol-3-yl)propyl]-4-(2-phenylpiperid^ 
yl)piperidine; 

5 i-(3-(5-(l,2,4-triazd-4.yl).lH-indol-3-yl)propyl]-4-[(iZ> 

2- metlioxyethylazxiino]piperidine; 
(3R)-3-(beiirylsulfinyl)methyl-l-[2.(5-(l,2,4-tii^ 

yl)ethyllp3rrrolidme; 

(320.3-(4-fluorobenzylthio)methyl.l-l2-(5-(1.2,4.tria^ 
10 ixidol-3-yl)ethyl]pyTxolidme; 

(3J?)-3-(4-£luorobeii2ylsulfinyl)methyl- l-l2K5-(1.2,4-triazol- 1-ylmethyl)- 
Lff*indol-3-yl)ethyl]pyrTolidine; 

(3H)-3-(4.fluorobeiizylsiilfonyl)meth3^-l-t2-(5-(l,2,4-tri^ 

lH-iiidol-3-yl)€thyllp3nrrolidiiie; 
15 4.(4-fluorobenrylsulfinyl)a-I3-(5-(l,2,4-triazol-4-yl)-lfr-indol-3- 

yl)propyl]piperidine; 

and salts and prodrugs thereof. 

The invention also provides pharmaceutical compositions 
comprising one or more compounds of this invention in association with a 
20 pharmaceutically acceptable carrier. Preferably these compositions are in 
unit dosage forms such as tablets, pills, capsules, powders, granules, 
sterile parenteral solutions or suspensions, metered aerosol or liquid 
sprays, drops, ampoules, auto-injector devices or suppositories; for oral, 
parenteral, intranasal, sublingual or rectal administration, or for 
25 administration by inhalation or insufQation. For preparing solid 

compositions such as tablets, the principal active ingredient is mixed with 
a pharmaceutical carrier, e.g. conventional tableting ingredients such as 
com starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium 
stearate, dicaldum phosphate or gums, and other pharmaceutical 
30 diluents, e.g. water, to form a soUd preformulation composition containing 
a homogeneous mixture of a compound of the present invention, or a 



wo 96/04274 



.26- 



PCT/GB95rt)1819 



pharmaceutically acceptable salt thereof. When refeizing to these 
preformulation compositioiis as homogeneous* it is meant that the active 
ingredient is dispersed evenly throughout the composition so that the 
composition may be readily subdivided into equally effective unit dosage 
5 forms such as tablets, pills and capsules. This solid preformulation 
composition is then subdivided into unit dosage forms of the type 
described above containing from 0.1 to about 500 mg of the active 
ingredient of the present invention. Typical unit dosage forms contain 
firom 1 to 100 mg, for example 1. 2, 5. 10, 25, 50 or 100 mg, of the active 
10 ingredient. The tablets or pills of the novel composition can be coated or 
otherwise compounded to provide a dosage form affording the advantage 
of prolonged action. For example, the tablet or pill can compxise an inner 
dosage and an outer dosage component, the latter being in the form of an 
envelope over the former. The two components can be separated by an 
15 enteric layer which serves to resist disintegration in the stomach and 
permits the inner component to pass intact into the duodenum or to be 
delayed in release. A variety of materials can be used for such enteric 
layers or coatings, such materials including a number of pol3rmeric acids 
and mixtures of polymeric acids with such materials as shellac, cetyl 
20 alcohol and cellulose acetate. 

The liquid forms in which the novel con^ositions of the present 
invention may be incorporated for administration orally or by injection 
include aqueous solutions, suitably flavoured syrups, aqueous or oil 
suspensions, and flavoured emidsions with edible oils such as cottonseed 
25 oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar 
pharmaceutical vehicles. Siutable dispersing or suspending agents for 
aqueous suspensions indude synthetic and natural gums such as 
tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose. polyvinyl-pyrrolidone or gelatin. 
30 In the treatment of migraine, a suitable dosage level is about 0.0 1 

to 250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and 
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especially about 0.05 to 5 mg/kg per day. The compounds may be 
admizustered on a regimen of 1 to 4 times per day. 

The compounds according to the invention wherein T represents 
CH, U represents C-R^ and V represents N-R^. corresponding to the indole 
5 derivatives of formula IC as defined above, may be prepared by a process 
which comprises reacting a compoimd of formula III: 



NH— NHj 

on) 

wherein Z and E are as defined above; with a compound of formula TV. or 
a carbonyl-protected form thereof: 



wherein R^, Q, R and R* are as defined above; followed, where 
required, by N-alkylation by standard methods to introduce the moiety R^. 

The reaction between compotmds m and IV, which is an example of 
the well-known Fischer indole synthesis, is suitably carried out by heating 
15 the reagents together under mildly acidic conditions, e.g. 4% sulphuric 
add at reflux. 

Suitable carbonyl-protected forms of the compounds of formula IV 
include the dimethyl acetal or ketal derivatives. Where the alkylene 
chain Q is substituted by a hydroxy group, this group may condense with 
20 the carbonyl moiety in compound IV whereby the carbonyl moiety is 
protected in the form of a cydic hemiacetal. 

The Fischer reaction between compounds III and IV may be carried 
out in a single step, or may proceed via an initial non-cydising step at a 
lower temperature to give an intermediate of formula V: 





10 



(IV) 
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(V) 

wherein Z» E, Q, R^^ M, and are as defined above; followed by 
cydisation vising a suitable reagent, e.g. a polyphosphate ester. 

The intermediates of formula IV, or carbonyl-protected forms 
5 thereof, may be prepared by reacting a compound of formula VI, or a 
carbonyl-protected form thereof, with a compound of formula VII: 




<VD 



wherein Q, R^, R and R* are as defined above, and represents a 
sidtable leaving group. 
10 The leaving group is suitably a halogen atom, e.g. chlorine or 

bromine. 

Where represents a halogen atom, the reaction between 
compoimds VI and VD is conveniently effected by stirring the reactants 
under basic conditions in a suitable solvent, for example sodium carbonate 
15 or potassium carbonate in 1,2-dimethoxyethane or N,iV-dimethyl- 

formamide, or triethylamine in tetrahydrofuran or acetonitrile, optionally 
in the presence of catalytic sodium iodide. 

In an alternative procedure, the compounds according to the 
invention may be prepared by a process which comprises reacting a 
20 compound of formula VII as defined above with a compound of formula 

vm: 
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(vno 

wherein Z» £, T, U and V axe as defined above, and represents a 

suitable leaving group. 

The leaving group is suitably an alkylsulphonyloxy or 
5 arylsiilphonyloxy group, e.g. methanesidphonyloxy (mesyloxy) or p- 

toluenesulphonyloxy (tosyloxy). 

Where If represents an alkylsulphonyloxy or arylsulphonyloxy 

group, the reaction between compounds VII and Vm is conveniently 

carried out in a suitable solvent such as isopropanol or l»2-dimethoxy* 
10 ethane, typically in the presence of a base such as sodium carbonate or 

potassiiun carbonate, optionally in the presence of sodium iodide. 

In one representative approach, the compounds of formiila Vm 

wherein T and U both represent CH, V represents NH and represents a 

mesyloxy or tosyloxy group may be prepared by the sequence of steps 
15 illustrated in the following reaction scheme (cf. Larock and Yum» J. Am. 

Chem. Soc. 1991, 113, 6689): 




wherein Z, E and Q are as defined above, represents mesyloxy or 
tosyloxy, and TMS is an abbreviation for trimethylsilyl. 
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In Step 1 of the reaction scheme, the aniline derivative IX is treated 
with iodine monochloride, advantageously in methanol in the presence of 
a base such as calcitun carbonate, in order to introduce an iodine atom 
ortho to the amine moiety. Step 2 involves a palladium-mediated coupling 
5 reaction with the protected acetylene derivative TMS-CsC-Q-OH, typically 
using palladitim acetate and triphenylphosphine in the presence of 
lithium chloride and sodiiuoi carbonate, suitably in iV,N-dimethyl- 
formamide at an elevated temperature. This is followed in Step 3 by 
removal of the TMS moiety, ideally in refluxing methanolic hydrochloric 
10 add; followed in turn by mesylation or tosylation, suitably by using mesyl 
chloride or tosyl chloride respectively in psrridine. 

In another representative approach, the compoimds of formula Vm 
wherein T and U both represent CH, V represents NH, Q represents a 
propylene chain and I^ represents a mesyloxy or tosyloxy group may be 
15 prepared by reacting 3.4-dihydro-2fr-pyran with a compound of formida 
m as defined above or a salt thereof, imder a variant of the Fischer 
reaction conditions as described above for the reaction between 
compoimds III and IV; followed by mesylation or tosylation of the 3- 
hydroxypropyl-indole derivative thereby obtained, typically by treatment 
20 with mesyl chloride or tosyl chloride \mder standard conditions. 

The Fischer reaction with 3,4-dihydro-2H-pyran is suitably brought 
about by heating the hydrazine derivative III or an acid addition salt 
thereof, typically the hydrochloride salt, in an inert solvent such as 
dioxan, advantageously in the presence of a mineral acid such as 
25 hydrochloric add or a Lewis add such as dnc chloride, at the reflux 
temperature of the solvent. 

In a further procedure, the compounds according to the invention 
wherein T represents CH, U represents nitrogen and V represents N-R^ 
corresponding to the indazole derivatives of formula IB as defined above, 
30 may be prepared by a process which comprises cydising a compound of 
formula X: 
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R' 

CX) 

wherem Z, Q, R and R' are as defined above, and represents a 
readily displaceable group; followed, where required, by N-alkylation by 
standard methods to introduce the moiety R^. 
5 The c]^clisation of compound X is conveniently achieved in a 

suitable organic solvent at an elevated temperature, for example in a 
mixture of m*xylene and 2,6-lutidine at a temperature in the region of 
140'*C. 

The readily displaceable group in the compounds of formula X 
10 suitably represents a Ci^ alkanoyloxy group, preferably acetoxy. Where 
represents acetoxy. the desired compoimd of formula X may be 
conveniently prepared by treating a carbonyl compound of formula XI: 




(XI) 

wherein Z, E. Q, M, R and R* are as defined above; or a protected 
15 derivative thereof, preferably the N-formyl protected derivative; with 
hydroxylamine hydrochloride, advantageously in pyridine at the reflux 
temperature of the solvent; followed by acetylation with acetic anhydride, 
advantageously in the presence of a catalytic quantity of 
4-dimethylaminopyridine, in dichloromethane at room temperature. 
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The N-formyl protected derivatives of the intermediates of formula 
XI may conveniently be prepared by ozonolysis of the corresponding indole 
derivative of formida XII: 



5 wherein Z, E, Q» M, K and R* are as defined above; followed by a reductive 

work-up, advantageously using dimethylsulphide. 

The indole derivatives of formula XII may be prepared by methods 

analogous to those described in the accompanying Examples, or by 

procedures well known from the art. 
10 In a still further procedure, the con^>ounds according to the 

invention wherein T represents CH, U represents C-R' and V represents 

oxygen or sulphur, corresponding to the benzofuran or benzthiophene 

derivatives of formula lA wherein V is oxygen or sulphur respectively. 

may be prepared by a process which comprises cyclising a compound of 
15 formula XIII: 




H 



(XID 




(XIII) 



wherein Z, E» Q, R', M. R and R* are as defined above, and V represents 
oxygen or sulphur. 
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The cydisation of compound Xm is conveniently efifected by using 
polyphosphoiic acid or a pol3i)hosphate ester, advantageously at an 
elevated temperature. 

The compoimds of formida XED may be prepared by reacting a 
5 compoimd of formula XIV with a compoimd of formida XV: 

OOV) (XV) 
wherein Z, E, Q» VS M, R and R« are as defined above, and Hal 
represents a halogen atom. 

The reaction is conveniently effected in the presence of a base such 
10 as sodium hydroxide. 

The hydroxy and mercapto derivatives of formula XIV may be 
prepared by a variety of methods which will be readily apparent to those 
skilled in the art. One such method is described in EP-A-0497512. 
In a yet further procedure, the compounds according to the 
15 invention may be prepared by a process which comprises reducing a 
compound of formula XVI: 




(XVI) 

wherein Z, E, T, U, V, R and R- are as defined above, and -Q^-CHa- 
corresponds to the moiety Q as defined above. 
20 The reaction is suitably carried out by treating the compound of 

formula XVI with a reducing agent such as lithium aluminium hydride in 
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an appropriate solvent, e.g. diethyl ether, tetrahydrofuran or mixtures 
thereof. 

The compounds of formula XVI above may suitably be prepared by 
reacting a compotmd of formula Vn as defined above with the appropriate 
5 compound of formula XVII: 




(xvn) 

wherein Z, E, T, U, V and are as defined above, and Y represents a 
reactive carboxylate moiety. 

Suitable values for the reactive carboxylate moiety Y include esters, 
10 for example Ci^ alkyl esters; acid anhydrides, for example mixed 
anhydrides with Ci^ alkanoic acids; acid halides, for example acid 
chlorides; and acylimidazoles. 

By way of example, the intermediates of formula XVn above 
wherein Y is an add chloride moiety may be prepared by treating the 
15 corresponding carboxylic add derivative with thionyl chloride in toluene. 
Similarly, the intermediates of formida XVII wherein Y is an 
acylimidazole moiety may be prepared by treating the corresponding 
carboxylic add derivative with l,l*-carbonyldiimidazole. Alternatively, 
the reactive carboxylate moiety Y may be obtained by treating the 
20 corresponding compound wherein Y is carboxy with 

l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride and 1- 
hydroxybenzotriazole hydrate, optionally in the presence of triethylamine; 
the resulting activated carboxylate intermediate may then suitably be 
reacted in situ with the req\iired compound of formula VII. 
25 The hydrazine derivatives of formula III above may be prepared by 

methods analogous to those described in WO-A-94/02477. EP-A 0438230 
and EP-A-0497512. as also may the aniUne derivatives of formula IX. 
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Where they are not commercially available^ the starting materials 
of formida VI, Vn, XV and XVn may be prepared by the methods 
described in the accompanying Examples, or by analogous procedures 
which will be apparent to those skilled in the art. 
5 It will be understood that any compound of formula I initially 

obtained from any of the above processes may, where appropriate, 
subsequently be elaborated into a further compoxmd of formula I by 
techniques known firom the art. For example, a compound of formida I 
wherein is benzyl initially obtained may be converted into a compound 
10 of formida I wherein R' is hydrogen typically by conventional catalsrtac 
hydrogenation, or by transfer hydrogenation using a hydrogenation 
catalyst such as palladium on charcoal in the presence of a hydrogen 
donor such as ammoniiun formate. Moreover, a compound of formula I 
wherein R^ is hydroxy initially obtained may be converted into the 
15 corresponding carbonyl compound (aldehyde or ketone) by treatment with 
a conventional oxidising agent such as sulphur trioxide-pyridine complex; 
the resulting carbonyl compound may then be converted in turn into a 
compound of formida I wherein R^ represents -NHR^, sidtably by a 
standard reductive amination procedure which comprises treating the 
20 carbonyl compound with the appropriate amine of formula Rx-NHs in the 
presence of a suitable reducing agent, typically sodium cyanoborohydride. 
Alternatively, the carbonyl compound may be converted into a compound 
of formula I wherein R represents -CH2-SOR' and R* represents hydroxy 
by treatment of the carbonyl compound with the anion of CHs-SOR'. 
25 Furthermore, a compound of formula I wherein Ri represents -NHR^ 

initially obtained may be converted into a further compound of formula I 
wherein R" represents -NR"Rj. in which R* corresponds to the group 
-CH3R'. suitably by a reductive amination procedure which comprises 
treating the compound of formula I wherein R^ represents -NHRy with the 
30 appropriate aldehyde of formula R*-CHO in the presence of a reducing 
agent such as sodium cyanoborohydride. In addition, a compound of 
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formiila I whexein is hydrogen initially obtained may be converted into 
a compound of formula I wherein B? represents Ci-e alkyl by standard 
alkylation techniques, for example by treatment with an alkyl iodide, e.g. 
methyl iodide, typically under basic conditions, e.g. sodium hydride in 
5 dimethylformamide, or triethylamine in acetonittile. 

Where the above-described processes for the preparation of the 
compotmds according to the invention give rise to mixtures of 
stereoisomers, these isomers may be separated by conventional techniques 
such as preparative chromatography. The novel compoimds may be 
10 prepared in racemic form, or individual enantiomers may be prepared 

either by enantiospecific synthesis or by resolution. The novel compoimds 
may, for example, be resolved into their component enantiomers by 
standard techniques such as preparative HPLC, or the formation of 
diastereomeric pairs by salt formation with an optically active acid, such 
15 as (->-di-p-toluoyl-d-tartaxic acid and/or (-i-)-di-p-toluoyl4-tartaric acid« 
followed by fractional crystallization and regeneration of the firee base. 
The novel compounds may also be resolved by formation of diastereomeric 
esters or amides, followed by chromatographic separation and removal of 
the chiral auxiliary. 
20 Dxiring any of the above synthetic sequences it may be necessary 

and/or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic 
Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & 
25 P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons. 
1991. The protecting groups may be removed at a convenient subsequent 
stage using methods known from the art. 

The following Examples illustrate the preparation of compounds 
according to the invention. 
30 The compounds in accordance with the present invention potently 

and selectively bind to the 5-HTiDo receptor subtype, inhibit forskolin- 
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Stimulated adenylyl cyclase activity, and stimulate [^Sl-GTPyS bindini^ to 
membranes firom clonal cell lines expressing hiunan cloned receptors. 

5-HTmo/5-HTiDp Radioligand Binding 



Chinese hamster ovary (CHO) clonal cell lines expressing the 
human 5-HTma and 5-HTiDp receptors were harvested in PBS and 
homogenised in ice cold 50 mM Tris-HCl (pH 7.7 at room temperature) 
with a Kinematica polsrtron and centrifuged at 48,000g at 4^*0 for 11 min. 
10 The pellet was then resuspended in 50 mM Tiis-HCl followed hy a 10 min 
incubation at 37^C. Finally the tissue was recentrifiiged at 48,000g, 4®C 
for 11 min and the pellet resuspended* in assay buffer (composition in 
mM: Tris-HCl 50, pargyline 0.01» CaCls 4; ascorbate 0.1%; pH 7.7 at room 
temperature) to give the reqidred voliune immediately prior to use (0.2 mg 
15 protein/ml). Incubations were carried out for 30 min at 37®C in the 
presence of 0.02-150 nM pH]-5-HT for saturation studies or 2-5 nM 
pH]-5-HT for displacement studies. The final assay volume was 1 ml. 
5-HT (10 |iM) was used to define non-specific binding. The reaction was 
initiated by the addition of membrane and was terminated by rapid 
20 filtration through Whatman GF/B filters (presoaked in 0.3% PEI/ 0.5% 
Triton X) followed by 2 x 4 ml washings with 50 mM Tris-HCl. The 
radioactive filters were then counted on a LKB beta or a Wallac beta plate 
counter. Binding parameters were determined by non-linear, least 
squares regression analysis using an iterative curve fitting routine, from 
25 which ICso (the molar concentration of compound necessary to inhibit 

binding by 50%) values could be calciilated for each test compound. The 
ICm values for binding to the 5-HTiDa receptor subtype obtained for the 
compounds of the accompanying Examples were below 50 nM in each case. 
Furthermore, the compounds of the accompanying Examples were all 
30 found to possess a selective affinity for the 5-HTiDa receptor subtype of at 
least 10-fold relative to the 5-HTiop subtype. 
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5-HTiDb/5-HTiDp Adenylyl Cyclase Assay 



Studies were performed essentially as described in J, PharmacoL 
Exp. Ther., 1986, 238, 248. CHO clonal cell lines expressing: the human 
cloned 5-HTina and 5-HTiDp receptors were harvested in PBS and 
homogenised, using a motor driven teflon/^ass homogeniser, in ice cold 
Tris HCl-EGTA buffer (composition in mM: Tris HCl 10, EGTA 1. pH 8.0 
at room temperature) and incubated on ice for 30-60 min. The tissue was 
then centrifiiged at 20,000g for 20 min at 4""^ the supernatant discarded 
and the pellet resuspended in Tris HCl-EDTA buffer (composition in mM: 
Tris HCl 50, EDTA 5, pH 7,6 at room temperature) just prior to assay. 
The adenylyl cyclase activity was determined by measuring the conversion 
of a-pPl-ATP to pPl-cydic AMP. A 10 |tl aliquot of the membrane 
suspension was incubated, for 10-15 min, in a final volume of 50 |il, at 
SO^'C, with or without forskolin (10 fiM), in the presence or absence of test 
compound. The incubation buffer consisted of 50 mM Tris HCl (pH 7.6 at 
room temperature), 100 mM NaCl, 30 |iM GTP. 50 ^M cyclic AMP, 1 mM 
dithiothreitol. 1 mM ATP, 5 mM MgCb, 1 mM EGTA, 1 mM 3-isobutyl-l- 
methylxanthine, 3.5 mM creatinine phosphate, 0.2 mg/ml creatine 
phosphokinasc, 0.6-1 \iCi a-pPl-ATP and 1 nCi PHl-cydic AMP. The 
incubation was initiated by the addition of membrane, following a 5 min 
preincubation at SO^'C, and was terminated by the addition of 100 ^1 SDS 
(composition in mM: sodium lauryl sulphate 2%, ATP 45, cyclic AMP 1.3, 
pH 7.5 at room temperature). The ATP and cyclic AMP were separated on 
a double column chromatography system (Ana/. Bioehem., 1974, 58, 541). 
Functional parameters were determined using a least squares curve 
fitting programme ALLFIT (Am. J. Physiol., 1978. 235. E97) from which 
Emu (maximal effect) and ECm (the molar concentration of compound 
necessary to inhibit the maximal effect by 50%) values were obtained for 
each test compound. Of those compounds which were tested in this assay. 
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the ECso values for the 5-HTido receptor obtained for the compounds of the 
accompanying Examples were below 500 nM in each case. Moreover, the 
compounds of the accompanying Examples which were tested were all 
found to possess at least a 10-fold selectivity for the 5-HTid, receptor 
subtype relative to the 5-HTiDp subtyi>e. 

5-HTm«/5-HTu)p GTPyS Binding 

Studies were performed essentially as described in Br. J. 
PharmacoL, 1993, 109, 1120. CHO clonal cell lines expressing the himian 
cloned S-HTiOa and S-HTiop receptors were harvested in PBS and 
homogenised using a Kinematica polytron in ice cold 20 mM HEPES 
containing 10 mM EDTA, pH 7.4 at room temperature. The membranes 
were then centrifiiged at 40,000g» 4''C for 15 min. The pellet was then 
resuspended in ice cold 20 mM HEPES containing 0.1 mM EDTA, pH 7.4 
at room temperature and recentrifiiged at 40,000g, 4*^0 for 15-25 minutes. 
The membranes were then resuspended in assay bu£fer (composition in 
mM: HEPES 20, NaQ 100, MgCL 10, pargyline 0.01; ascorbate 0.1%; pH 
7.4 at room temperature) at a concentration of 40 fig protein/ml for the 
5-HTiDa receptor transfected cells and 40-50 ^g protein/ml for the 5-HTiDp 
receptor transfected cells. The membrane suspension was then incubated, 
in a volume of 1 ml, with GDP (100 ^M for 5-HTti>a receptor transfected 
cells, 30 |iM for the 5-HTiDp receptor transfected cells) and test compound 
at 30*C for 20 min and then transferred to ice for a further 15 min. 
PS]-GTPyS was then added at a final concentration of 100 pM and the 
samples incubated for 30 min at 30^C. The reaction was initiated by the 
addition of membrane and was terminated by rapid filtration through 
Whatman GF/B filters and washed with 5 ml water. The radioactive 
filters were then counted on a LKB beta counter. Functional parameters 
were determined by a non-linear, least squares regression analysis using 
an iterative curve fitting routine, from which Em« (maximal effect) and 
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ECso (the molar concentration of compound neceasary to inhibit the 
maximal effect by 50%) values were obtained for each test compound. Of 
those compounds which were tested in this assay, the EC0O values for the 
5-HTiDa receptor obtained for the compounds of the accompan3ang 
5 Examples were below 500 nM in each case. Moreover, the compounds of 
the accompanying Elxamples which were tested were all found to possess 
at least a 10-fold selectivity for the 5-HTiDb receptor subtype relative to 
the 5-HTiop subtype. 

10 E ?^MP^E I 

(3RV3-Benzvloxvl42.(S-a.2.4-triazol-4-vn-lH-indol-3- 
vl^ethvllpvrrolidine Hydrogen Oxalate. Hemihvdrate. 

15 1. Intermediate 1: 4^a.2.4-Triazol-4.v»phenvlhvdrazine 

a) 4''AmiiTio?^cetanflide 

A solution of 4-nitroacetanilide (5.0g, 27.8mmQl) in EtOH/EtOAc 
(160ml, 1:1), H2O (15ml) and 5N HCl (5.6ml, 28.0mmol) was hydrogenated 

20 over 10% Pd-C (O.SOg) at 50 psi for 0«25h. The catalyst was removed by 
filtration through celite and the solvents removed under vacuum. The 
free base was generated by dissolving the product in H2O, basifying with 
2N NaOH and extracting into EtOAc. The combined extracts were dried 
(MgSOO and evaporated to give the txtle^niline (3.75g, 90%). 5 (250MHz, 

25 CDCl3/d4-MeOH) 2.10 (3H, s. Me), 6.68 (2H. d, J=8.8Hz, Ar-H). 7.27 (2H, 
d, J=8.8H2, Ar-H). 

b) 4 1 .? .4'Tri?zpl-4-Yl)acetaniIide 

A mixture of the preceding aniline (3.52g, 23.4mmol). 
30 N,N-dimethylformamide azine (3.33g, 23.4mmol; J. Chem Soc. (C), 1967, 
1664) and p-toluenesulphonic add monohydrate (0.223g, 1.17mmol), in 
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anhydrous toluene (lOOmI) was heated at reflux for 17h. The bei^e 
coloured precipitate was filtered off and washed with toluene and CH2CI2 
and dried under vacuum to give the desired triazole (4.29g» 91%), 
5 (250MHz, d4-MeOH/d6-DMSO) 2.14 (3H, s, CH3), 7.60 (2H, d, J=8.8Hz, 
5 Ar-H), 7.78 (2H, d, J=8.8Hz, Ar-H), 8.96 (2H, s, Ar-H). 

c) 4^-(1.2.4-Trifl70l-4-Yl)?^TTi11y^ft 

A solution of the preceding acetamHde (4.91g, 24.3mmol) in 5N HCl 
(lOOxnl) was heated at 125''C for 1.5h. The mixture was cooled to 0*'C, 

10 basified with concentrated aqueous NaOH solution and extracted with 
CH2Cl2(x5). The combined extracts were dried (MgS04) and evaporated 
and the residue chromatographed on silica gel, eluting with 
CHsCls/MeOH/NHa (80:8:1). to give the title*amZine (2.g4g» 76%), 
5 (250MH2, CDCI3) 3.80 (2H, s, NH^), 6.71 (2H, d, J=8.8Hz, Ar-H), 7.08 

15 (2H, d, J=8.8Hz, Ar-H), 8.36 (2H, s. Ar-H). 

d) 4' a.2.4-Triazol-4-vl)pVtATiYl>iYfir^^T^f 

To a solution of the preceding aniline (1.60g, 9.99mmol) in 
concentrated HCl/HiO (23ml and 3ml respectively) was added, at -21"^ 

20 a solution of NaNOa (0.69g, 9.99mmol) in H2O (8ml), at such a rate as to 
maintain the temperature below *10*C. The mixture was stirred for 0.3h 
and then filtered rapidly through a sinter, imder vacuxun. The filtrate 
was added to a cooled (-20**C) solution of SnCl2.2H20 (9.02g, 40.0mmol) in 
concentrated HCl (17ml). The mixture was stirred at -20'C for 0.25h and 

25 then at room temperature for 1.25h. The resulting solid was filtered off, 
washed with EtaO and dried under vacuiun. The crude product was 
dissolved in H2O, basified with concentrated aqueous NaOH and extracted 
with EtOAc (x5). The combined extracts were dried (MgS04) and 
evaporated to afford the title-product (0.95g. 54%), 5 (250MHz. 

30 CDCl3/d4-MeOH) 3.98 (3H, br s, NH and NH2), 6.97 (2H, d, J=12.0Hz, 
Ar-H), 7.25 (2H, d. J=12.0Hz, Ar-H), 8,48 (2H, s. Ar-H). 
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2. Intermediate 2: f3RV4.(3-Benzvloxv)DviTo]idin-1-vlhiitanal 



5 a) f3RVN-teyt- ButvloxvcarbQnvlpvrroKdin-3>ol 

A mixture of (3R)-N-bexizylpyTrolidin-3-ol (Aldrich; 5.00g, 
28.2mmol), di-tert-butyldicarbonate (7.39g, 33.8mmol)» Pearl mans catalyst 
(O.SSsd* methanol (200ml) and water (20ml) were hydrogenated at 40psi in 
a Parr apparatus for 2h. The catalyst was removed by filtration throu|^ 

10 celite and the solvents removed under vacuum. The crude product was 
chromatographed on silica gel eluting with ethyl acetate/hexane (1: 1) to 
give the title-pyrroHdinol (4.55g, 86%)» 5 (250MHz, CDCls) 1.46 (9H. s, 
OC(Me)»), 1.87-2.03 (2H, m, CHj), 2.07 (IH. s, OH), 3.33-3,50 (4H, m, 2 of 
CHa), 4.42-4.48 (IH, m,CH-OH). 

15 

b) (3RVN-fgrt-Butvloxvcarbonvl-3-benzvloxvpvrrolidine 

A solution of (3R)-N-tert-butyloxycarbonylpyrroIidin-3-ol (2.25g» 
12.0mmol)» in anhydrous THF (lOml) was added portionwise to a slurry of 
sodium hydride (60% dispersion in oil, 0.63g, 13.8mmol) in THF (35ml) 

20 and the mixture stirred for 0.3h at O^C. A solution of benzyl bromide 

(2.37g, 13.Bmmol) in dry THF (2ml) was added and the mixture warmed to 
room temperature and stirred for 18h. Water (70ml) was added and the 
mixture extracted with ethyl acetate (3x100ml). The combined extracts 
were washed with brine, dried (MgSOO and evaporated. The crude 

25 product was chromatographed on silica gel eluting with CH2Cl2/MeOH 

(100:0->97:3) to give the desired product (2.53g, 76%), 5 (250MHz, CDCla) 
1.46 (9H, s, OC(Me)3), 1.87-2.11 (2H, m. CH2), 3.42-3.50 (4H, m, 2 of CHa), 
4.10-4.16 (IH. m, CH-OBn), 4.53 (2H, s, OCii2Ar), 7.26-7.39 (5H, m, Ar). 
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c) (3RVN-ffT>.3-BenzvloxvpvrroKdine 

A solution of the preceding N-Boc pyrrolidine (5.0g, IS.Ommol) in 
90% formic acid (ISOznl) was stirred at O'C for 0.3h and then atroom 
temperature for 2.5h. The solvents were removed under reduced pressure 

5 and the resulting residue was neutralised by addition of saturated KsCOs 
solution. The aqueous was extracted with n-butanol (2 x 40ml). the 
solvent removed under vacuum and azeotroped with ethanol (x2). The 
product was chromatographed on silica gel eluting with 
CHsCWMeOH/NH3 (80:8:1) to give the title-product (2.62g. 82%). 

10 5 (250MHz. CDCb) 1.85-1.93 (2H, m. CHa). 2.79-2.89 (2H. m. CBx). 3.07- 
3.17 (2H. m, CHs). 4.08-4.14 (IH, m, CS-OBn). 4.53 (2H. s. OQI^Ai), 7.24- 
7.38 (5H. m. Ar-H). 

d) faRV4-(3-BgnzvloxvVpvrrolidin-l-v1>filtPI'1ffl]| 1?^"»gthvl acetal 
15 A mixture of 4-chlorobutanal dimethyl acetal (J. Chem. Soc., Perkin 

Trans. 1. 1981, 251-255; 2.2gg. 15.0mmol). (3R)-N-(H)-3- 
benzyloxypsncTolidine (2.60g, IS.Ommol) and KsCOs (2.23g. 16.0mmol). in 
dry THF (40ml). was heated at reflux for 48h. The mixture was cooled to 
room temperature, water (70ml) added and extracted with ethyl acetate 
20 (3 X 70ml). The combined extracts were dried (MgS04) and evaporated 
and the residue chromatographed on sUica gel eluting with MeOH/CHaCla 
(5:95) to give Ote tiUe-dimethyl acetal (1.9g. 44%), 5 (250MHz. CDCls) 
1.57-1.67 (4H. m. 2 of CHa). 1.84-1.96 (IH. m. CH of CHa). 2.03-2.17 (IH. 
m. CH of CHa). 2.46-2.74 (5H. m. 2 of CHa and CH of CHa). 2.89 (IH, dd, 
25 J=10.3 and 6.1Hz. CH of CHa). 3.31 (6H. s. CH(OM£)z). 4.10-4.18 (IH. m. 
CSOBn). 4.38 (IH, t. J=5.2Hz. Cii(OMe)a). 4.48 (2H. ABq. J=11.9Hz. 
CHaOAr). 7.24-7.38 (5H. m. Ar). 
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3. (3RV3-Benzvloxv-l-f2-r5-a 2.4-triazol-4.vlVlH.indol-3-vl)ethvn 
pvTroHdine. Hydrogen Oxalate. Hemihvdrate. 

A solution of Intermediate 1 (1.25g» T.lmmol) and Intermediate 2 
(1.90g, 6.48mmol) in 4% H2SO4 (25ml) was heated at reflux for 48h. The 

5 mixture was cooled to room temperature and basified with K2CO3. The 
product was extracted into ethyl acetete (x3), the combined extracts dried 
(MgS04) and the solvent removed under vacuiun. The crude product was 
purified by chromatography on silica gel eluting with CH2Cl2/MeOH/NH3 
(90:8:1) to give the tiUe-indole (0.65g, 22%). The hydrogen oxalate 
10 hemihydrate salt was prepared: mp 97-98°C. (Found: C, 61.76, H, 5«56, 
N, 14.28. C23Hs5N5O C2H3O4 0'5 H2O recpiires 61.72, 5.80, 
N, 14.39%), m/e 388 (M+1*), 5 (360MHz, Db-DMSO) 1.96-2.22 (2H, m, 
CHj), 3,02-3.28 (4H, m, 2 of CH2), 4.24^.28 (IH, m, CH-OBn), 4.50 (2H, 
CH^Ar), 7.29-7.38 (7H, m. Ar-H). T.51 (IH. d. J=8.6Hz, Ar-H). 7,87 (IH. d. 

15 J=1.8Hz. Ar-H), 9.02 (2H, s. Ar-H), 11.25 (IH, s, NH). 

(3RV3-(4-Methoxvben zvloxvVl>r2.f5>(1.2.4.triazol.4.vlVlH.indol-3- 

20 vDethvll pvnrplidiy^e. i^.^Qyriate, HeimhYfhratfi, 

I. Intermediate 3 : 2-f5-a.2.4-Triazol-4-vlV l H-indol-3-vnet hvl alcohol 

a) 2-Iodo-4-f 1 .2 .4-triazol-4-vnDhenvlaniline 

25 A solution of iodine monochloride (22.3g» 137mmol) in methanol 

(300ml) was added over 0.75h to a stirred suspension of 4-(1.2,4-triazol- 
4-yl)phenylaniline (20.0g, 125mmol) and calcium carbonate (25.0g. 
250mmol) in methanol (800ml) at -30**C under nitrogen. The mixture was 
allowed to warm to room temperature and stirred for 16h before filtering 

30 through a pad of cehte. The filtrate was evaporated in vacuo and the 

residue dissolved in EtOAc and washed with 50% w/w sodium bisulphite 



wo 96/04274 



-45- 



PCT/GB95/01819 



solution. The solid material was filtered ofit and the organic layer dried 
(MgS04). evaporated in vacuo and combined with the solid material to 
give the title product (23.9g, 67%), 5 (250MHz, ds-DMSO) 5.54 (2H, br s, 
NHa), 6.84 (IH, d, J=8.7Hz, Ar-H), 7.38 (IH, dd, J=2.6 and 8.7 Hz, Ar-H), 
5 7.87 (IH. d, J=2.5Hz, Ar-H), 8.92 (2H, s, Ar-H). 

b) ?j-r5-(L8,4-TriMQl-4-Y»'2-trTOethYl^^^ 

A mixture of the preceding iodoaniline (23.9g» 83.6mmol), 
4-trimethylsilyl-3-butyn-l-ol (prepared by silylation of 3-but3ni-l-ol) 

10 (17.83g. 125.3mmol), lithium chloride (3.54g, 83.6mmol), sodium 

carbonate (44.24g, 417.8mmol) and triphenylphosphine (l.lOg, 4.18mmoI) 
in DMF (900ml) was degassed with nitrogen for 0.5h at room temperature. 
Palladixxm (II) acetate (0.94g, 4.18mmol) was added in one portion and the 
mixture heated at lOO^C under nitrogen for 6h. A second portion of 

15 palladium (II) acetate (5g, 22.2mmol) was added and the mixture heated 
at lOO'^C for Ih. The solvent was evaporated in vacuo and the residue 
partitioned between ethyl acetate (800ml) and water (lOOOml) and filtered 
through celite. The aqueous layer was separated and re-extracted with 
ethyl acetate (3 x 800ml). The combined extracts were dried and 

20 evaporated, and the crude product chromatographed on silica gel, eluting 
with CH2Cl2/EtOH/NHa (80:8:1), to give the title product (8.5g, 34%), 
6 (250MH2, d6-DMS0) 0.38 (9H. s, SiMea), 2.97 (2H. t, J=7.6H2, CH2). 3.58 
(2H. m, CH2), 4.69 (IH, t. J=5.3Hz. OH), 7.30 (IH, dd, J=2.1 and 8.6 Hz, 
Ar-H), 7.48 (IH, d, J=8.7Hz, Ar-H), 7.78 (IH, d, J=2.1Hz, Ar-H), 9.03 (2H, 

25 s, Ar-H), 10.83 (IH. br s, NH). 

c) 2-r5>a.2.4-TriazQl-4.vlVlH.indol.3.vnethvl alcohol 

A solution of the preceding 2-trimethylsilyl-indole (8.5g, 28.3mmol) 
in methanol (68ml) and 5N HCl (57ml) was heated at 60**C for 16h. The 
30 methanol was evaporated m vacuo and the residue neutralised with 

concentrated NHa solution. The precipitate was filtered ofi*, washed with 
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Et20 (2xl00ml) and dried in vacuo to give the title alcohol (6.0g, 92%), 
5 (250MHz. ds-DMSO). 2.88 (2H, t, J=7.2Hz, CH2), 3.68 (2H. m, CH2), 4.66 
(IH, br s. OH), 7.23-7.32 (2H, m, Ar-H), 7.48 (IH, d, J=8.5Hz, Ar-H), 7.81 
(IH, d, J=2.1Hz, Ar-H), 9.03 (2H, s, Ar-H), 11.15 (IH, br s, NH). 

5 

2. Intermediate 4 : (3R)-N-(Hl-3.(4.Methoxvben2vloxv) pyrrolidine 

a) f3m.N-rert.Btttvloxvca rbQnvl-3-f4.methoxvbeTiTylftyY>Py^^^^^^'^ 
A solution of (3R)-N-tert-butyloxycarbonylpyrrolidin-3-ol (2.00g, 

10 10.7mmol) in anhydrous DMF (12ml) was added dropwise to a stirred 
slurry of sodium hydride (60% dispersion in oil, 0.465g, ll.Gmmol) in 
DMF (25ml) at -lO^'C under nitrogen and the mixture stirred at this 
temperature for 0.67h. 4-Methoxybenzyl chloride (1.52ml, 11.2mmol) was 
added dropwise and the mixture warmed to O^C over Ih and then stirred 

15 at RT for 2h. Water was added and the mixture poured into ether and 
washed with water (x3). The ethereal layer was dried (MgS04), 
evaporated in vacuo and the crude product chromatographed on silica gel, 
eluting with ethyl acetate/hexane (30:70), to afford the title pyrrolidine 
(3.09g. 94%). 5 (250MHz, CDCb) 1.46 (9H, br s. 0C(Me)3). 1.73-2.09 (2H, 

20 m, CH2). 3.40-3.46 (4H, m, 2 of CHz\ 3.81 (3H, s, OMe), 4.12 (IH, m, 
CHOCHaAr). 4.45 (2H, s, OCHaAr), 6.85-6.91 (2H, m. Ar-H). 7.23-7.27 
(2H, m, Ar-H). 

b) (3R>-N-fm-3-(4-Methoxvbenzvloxv^>pvrrQUdine 
25 Prepared from the preceding N-Boc pyrrolidine as described for 

Example 1, part 2c. 6 (250MHz, CDCI3) 1.85-1.93 (2H, m. CH2), 2.81-2.91 
(2H, m, CHj). 3.06-3.17 (2H, m, CH2), 3.80 (3H, s, OMe). 4.10 (IH, m. 
CHOCH2Ar). 4.41 (2H. s. OCHaAr), 6.85-6.91 (2H. m, Ar-H), 7.23-7.27 
(2H, m, Ar-H). 

30 
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3. (3RV3-a-Methoxvbenzvloxv Vl-f2-^5-a.2.4.tria2ol-4-vlVlH-indol-3- 
vnethvllpvr roUdine. 1.2 Oxalate Hemihvdrate. 

Methanesulphonyl chloride (0.20ml, 2.62xnmol) was added dropwise 
to a stirred suspension of Intermediate 3 (400mi:, 1.75mmol) in psnridine 
5 (10ml) at -lO^C under nitrogen. The mixture was warmed to, and stirred 
at, room temperature overnight and the scdvent evaporated under high 
vacuum. The residue was partitioned between ethyl acetate and water 
and the aqueous layer extracted with ethyl acetate (x4). The combined 
extracts were dried CMgS04) and evaporated in vacuo. The residue 
10 (335mg) was taken with sodium carbonate (161mg, l.OTmmol) and • 
sodiimi iodide (114mg, l.OSmmol) in 1,2-dimethoxyethane (8ml) and a 
solution of Intermediate 4 (224mg, l.OSmmol) in 1,2-dimethoxyethane 
(2ml) added. The mixture was heated at reflux imder nitrogen for 2 Ih in 
the dark. Water was added and the mixture extracted with ethyl acetate 
15 (3 x 100ml). The combined extracts were dried (MgS04) and evaporated 
in vacuo, and the residue chromatographed on silica gel, elutiag with 
CH^CWMeOH/NHa (90:8:1), to give the title indole (87mg, 12%). The 
1.2 oxalate hemihydrate salt was prepared. (Foimd: C, 59.47» H, 5.49, 
N. 12.99. C24H27N5Oa l.2(C2H2O4) 0.5 H2O requires C, 59.32. H. 5.73. 
20 N, 13.10%), m/e (M+1") 418, 6 (360MHz, ds-DMSO) 2.06 (IH, m, CH of 
CH2), 2.18 (IH. m, CH of CH2), 3.07-3.11 (2H, m, CH2). 3.20-3.42 (6H. m, 
3 of CHa), 3.74 (3H. s, OMe), 4.27 (IH, m. CHOCHaAr), 4.43 (2H, s, 
CHOCHaAr), 6.89 (2H, d, J=8.7Hz, 2 of Ar-H), 7.25 (2H, d, J=8.6Hz. 2 of 
Ar H), 7.31 (IH, dd, J=2.1 and 8,4H2. Ar-H). 7.35 (IH, s, Ar-H), 7.51 (IH, 
25 d, J=8.4Hz. Ar-H). 7.81 (IH, d. J=2.0Hz, Ar-H). 8.89 (2H, s, Ar-H), 1 1.08 
(IH, br s. NH). 
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EXAMPLES 

(aRV3-ff>VTidin-3-vlnietfavloTvVl. r2.f5-fl.2.4.tria7.nl.4.vn.lH.mdol. 
a.vnethvnnvrrolidine Bisoxalate. 0.25 Hvdrate. 

5 

a) f3RVN-tgrt. Butvloxvearbonvl-3-fovridin-3-vlmethvlQXvyDvrrolidipe 

A suspension of 3-picolylchlozide hydiochloxide (1.84g, 11.2minol) 
in DMF (50ml) was added to a stirred slurry of sodiiun hydride (60% 
diq>ersion in oil, 0.45g, I1.2mmol) in DMF at O'C under nitrogen. The 

10 mixture was stirred at O'C for 0.25h and then added to a mixture of 

(3R)-N-(ert-butyloxycarbonylpyrrolidin-3-ol (2.0g, lO.Tmmol) and sodium 
hydride (60% dispersion in oil. 0.45g. 11.2mmol) in DMF at O'C under 
nitrogen (mixture stirred for 0.2h at O^'C prior to the addition). The 
reaction mixture was stirred at room temperature for 2.5h. Water (200ml) 

15 was added and the mixture extracted with ethyl acetate (1 x 200ml), dried 
(MaaSOO and evaporated in vacuo. The crude product was 
chromatographed on silica gd, eluting with EtzO/MeOH (95:5). to give the 
desired product (1.63g. 55%). 6 (250MHz. d4-MeOH). 1.46 (9H, s, 
OC(Me)3). 1.95-2.18 (2H. m. CHs), 3.34-3.51 (4H. m, 2 of CHs). 4.22 (IH. 

20 m. CHOCHaAr). 4.59 (2H. s, OCStAr). 7.43 (IH, dd, J=4.7 and 7.8Hz. 
Ar-H), 7.48 (IH. d, J=7.9H2, Ar-H). 8.45-8.51 (2H, m, 2 of Ar-H). 

b) (3R^-N-(m.3-(Dvridin-3-vlmethvlQxv^Dvrrolidine 

Prepared from the preceding N-Boc pyrrolidine as described for 
25 Intermediate 2. part c. 5 (250MHz. CDCla) 1.66-2.0 1 (2H, m. CH2). 2.81- 
2.91 (2H. m. CHa). 3.07-3.18 (2H. m. CHi). 4.13 (IH, m. CHOCHaAr). 4.50 
(2H. s. OCHaAr). 7.28 (IH, m. Ar-H). 7.68 (IH. m. Ar-H). 8.74-8.98 (2H, m. 
2 of Ar-H). 
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c) (3R)-3-fPvridin-3-vlmethvloxv>- l-f2-f5-(' 1 .2.4-triazol-4-vl>- iH-indoI- 
a-vnethvllDyrroli rfinP Ris^ixalate. 0.25 Hvdrate. 

Prepared firom Intermediate 3 and the preceding N(H)-p]rrrolidine 
using the procedure described for Example 2. The bisoxalate 0.25 hjrdrate 
5 salt was prepared which crystallised out containing a small amount of 
ether; m.p. 87-89»C. (Found: C, 54.53, H. 5.08. N. 14.58. 
C22Hsa46O-2(CiH2O4) 0.25 H20 0.04(C4HioO) requires C, 54.55. H, 5.06, 
N. 14.59%). m/e 389 (M+lO. S (360MHz, de-DMSO) 2.08-2.30 (2H, m, 
CHi). 3.10-3.15 (2H, m, CHa), 3.38-3.50 (6H, m, CH2), 4.37 (IH, br s, 
10 CHOCHaAr), 4.57 (2H, s, OCHaAr), 7.34-7.41 (3H, m, 3 of Ar-H). 7.53 (IH, 
d, J=8.7H2, Ar-H), 7.78 (IH. br d, J=7.9Hz, Ar-H). 7.88 (IH. s. Ar-H). 8.50 
(IH. m. Ar-H). 8.98 (IH. s. Ar-H). 9.02 (2H. s. Ar-H). 11.30 (IH. br s. NH). 

EXAMPLE 4 

15 

(3RV3-BenzYloxvmeth vl-l.f2.f5.fl.2.4-triazol-4-vl>.lH-indol-3-vn 
ethvllpvrrolidine. Hydrogen Oxalate Hemihvdrate. 

a) f3m-N.tgrt-ButvlQxvcarbonvl.3-hvdroxvmethvlDvrrolidine 
20 Prepared firom (3R)-N-[(R)- l-phenylethyl]-3-(hydrox}rmethyl) 

pyrrolidine (<7. Med. Chem., 1990. 33 (1). 71) as described for Example 1. 
part 2a, 5 (250MHz, Ds-DMSO) 1.39 (9H. s. OC(Me)3). 1.31-1.64 (2H. m. 
CHz). 1.79-1.88 (IH. m. CH). 2.19-2.31 (IH. m. CH of CH2), 2.95 (IH. dd. 
J=10.7 and 7.0Hz, CH of CHz), 3.11-3.35 (4H. m, 2 of CHi), 4.67 (IH, t. 
25 J=5.3Hz. OH). 

b) (3R>-4.(3.BenzvloxvmethvnDvrrolidin-l-vlbutanal dimethyl acetal 
The title compound was prepared firom (3R)-N-ter(- 

butyloxycarbonyl-3-hydroxymethylpyrrolidine as described for Example 1, 
30 parts 2b-d, 6 (250MHz. Ds-DMSO) 1.24-1.56 (6H. m, 3 of CH2). 1.75-1.89 
(IH, m, CH). 2.21-2.55 (6H. m. 3 of CH2). 3.20 (6H, s. CH (0Mg)2). 3.30 
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(2H, d, J=7.1Hz, CHaOBn). 4.34 (IH, t, J=5.3Hz, CH(OMe)2). 4.45 (2H, s. 
OCHaAr), 7.24-7,39 (5H, m, Ar-H). 

c) (aR^-3-Ben2vlQ xvmeihvl-l.r2-f5.a,2-4-triazol-4.vlVlH-ind^ 
5 vDethvHpvTrolidine, H vdroren Oxalntp Hpmihvdrate. 

A solution of Intermediate 1 (2.17g, 12.36mmol) and (3R)-4-(3- 
benzyloxymethyl)pyxrolidin-l-ylbutanal dimethyl acetal (3.80g. 
12.36mmol) in 4% H2SO4 (30ml) was heated at reflux for 60h. The 
solution was cooled to room temperature and basified by addition of 
10 4N NaOH solution and extracted with n-butanol (1 x 75ml). The solvent 
was removed imder vacuum and the crude product chromatographed on 
silica eluting with CH^Ck/MeOH/NHa (80:8:1) to give the title-indole 
(0.45g 10%). The hydrogen oxalate hemihydrate salt was prepared: 

mp 145'C. (Foimd; C. 62.16; 5.97; N, 13.76. C24H27N50-C2H204- 
15 0.6 HzO requires C. 62.16; 6.06; 13.94%), 5 (360MHz, De-DMSO) 
1.64-1.78 (IH, m, CH of CHi), 2.04 2. 16 (IH, m. CH of CHa). 2.60-2.72 
(IH. m, CH), 3.04-3,50 (lOH, m, 5 of CH2), 4.49 (2H, s, OCHaAr), 7.27-7.40 
(7H, m, Ar-H), 7.52 (IH. d. J=8.6H2. Ar-H), 7.90 (IH, d. J=2.0Hz, Ar-H), 
9.04 (2H. s. Ar-H). 11.30 (IH. s, NH), 

20 

(3SV3.fN-Benzvl-N-methvnaminomethvM-[2-fS-n.2.4-triazol-4-vn-lH- 
indol-3-vnethvllpvrroUdine SesQuioxalate. 0.3 Hvdrate. 

25 

a) (3RVN-tert-Butvloxvca rfaanvl-3-methvlsulDhonvloxvmet hvlDvrrolidine 

A solution of methane sulphonyl chloride (3.37g, 29.39mmol) in 
CH2CI2 (30ml) was added drop wise to a solution of (3R)-N*ter^ 
butyloxycarbonyl-3-hydroxymethylpyrrolidine (5.4g. 2G.7mmol) and 
30 anhydrous triethylamine (2.97g, 29.39mmol). in CH2CI2 (100ml). at .15*C. 
The mixture was warmed to room temperature and stirred for 16h before 
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adding saturated K2CO3 solution (50ml) and diluting with CHaCb (lOOml). 
The aqueous was separated and extracted further with CH2CI2 (2 x 
100ml). The combined extracts were dried (Na2S04) and evaporated to 
give the title-mesylate (7.5g, 100%), 5 (250MHz, CDCI3) 1.46 (9H, s, 
5 OC(Me)3), 1.62-1.84 (IH, m, CH of CHa), 2.00-2.14 (IH. m, CH of CH2), 
2.68-2,72 (IH. m. CH), 3.04 (3H, s. Me), 3.08-3.62 (4H, m. 2 of CH2), 4.11- 
4.33 (2H, m. CSsOMs). 

10 fllP^^^mfttl ivlPvrrolidine 

A solution of the preceding mesylate (7.46g, 26.72mmol) in 
N-benzylmethylamine (22.7g, 187.0mmol) was heated at 100*^0 £Dr 4h. 
The solvent was removed imder vacuum, ethyl acetate (150ml) was added 
to the residue and the solution washed with water (100ml). The organic 

IS phase was dried (Na2S04) and evaporated and the crude product 

chromatographed on silica gel eluting with CHsCli/MeOH (98:2) to give 
the title-N-methylbenzylamine (6.9g. 85%). 5 (250MHz. CDCb) 1.46 (9H, 
s, OC(Me)3), 1.50-1.72 (2H, m, CHa), 1.90-2,02 (IH, m, CH), 2.21 (3H, s, 
NMe), 2.30-2.50 (2H, m, CHa), 2.92-3.05 (IH, m, CH of CH2), 3.18-3.62 

20 (2H, m, 2 of CHa and CH of CH2), 7.20-7.38 (5H, m, Ar-H). 

c) (3S)^Nfm-3-fN-Bgn2Y^N■m?thY]l)^am^llgm€thY]^pmo^ 

A solution of the preceding N-Boc pyrroUdine (6.9g, 22.7mmol) in 
tiifluoroacetic add (30ml) and CHaCb (100ml) was stirred at room 

25 temperature for 16h. The solvents were removed under vacuum and the 
residting residue was chromatographed on silica gel eluting with 
CHaCla/MeOH/NHa (60:8:1) to give the title-product (4.6g. 99%). 
5 (250MH2, Ds-DMSO) 1.41-1.55 (IH, m, CH of CH2), 1.89-2.02 (IH. m. 
CH of CHa), 2.11 (3H, s. Me), 2.31 (2H, d, J=7.5H2, CHaNMe), 2,38-2.52 

30 (IH, m, CH). 2,73 (IH, dd, J=11.3 and 6.9Hz, CH of CHa), 2.95-3.23 (5H, 



wo 96/04274 



-52- 



PCT/GB95/01819 



m, 2 of CHa and CH of CH2), 3.46 (2H. ABq, J=13.4Hz, NCHaAr). 7.19-7.36 
(5H, m, Ar-H). 

5 Himo*livl aratal 

A mixture of the preceding N(H)-pyxrolidine (3.0g, 14.68iiunol), 
4-chlorobutahal dimethyl acetal (2^4g, 14.68imnol). Nal (2.42g, 
16.15mmoD and NasCOs (1.71g. 16.15mmol). in dimetfaoxyethane (50ml). 
was heated at reflux for 16h. in the absence of light. Hie solvent was 

10 removed under vacuum and ethyl acetate (100ml), water (TOml) and- 

saturated KsCOa solution (10ml) were added to the residue. The aqueous 
was separated and further extracted with EtOAc (2 x 100ml). The 
combined extracts were dried and evaporated and the residue 
• chromatographed on silica gel eluting with CHsCla/iPA/NHs (80:8: 1) to 

15 give the litle-acetal (2.06g. 44%), 5 (250MHz. De-DMSO) 1.23- 1.55 (5H. m. 
2 of CHs and CH). 1.75-1.89 (IH. m. CH of CHs), 2.09 (3H. s. Me). 2.14- 
2.40 (9H. m. 4 of CHs and CH). 3.20 (6H. s. (OMe)s). 3.42 (2H. ABq, 
J=13.3Hz NCHaAr). 4.33 (IH. t. J=5.4Hz. CHfOMe)«^ 7.19-7.35 (5H. m. 
Ar-H). 

20 

e) f3S)-3.rN.Benzvl.N.methvnaminomethvl-l.[2.r5-fl.2.4.triazol.4.vn. 
lH-indol.3.vnethvnnvrrolidine Sesmiioxalate. 0.3 Hvdrate. 

Prepared firom Intermediate 1 and the preceding acetal using the 
procedure described for Example 1. The sesquioxalate 0.3 hydrate salt 

25 was prepared: mp 11G-117«'C. (Found: C. 60.67; H, 6.47; N. 14.93. 

C2sHmN6-1.5(C2H2O4) 0.3 HjO requires C. 60.59; H. 6.10; N. 15.14%); 
m/e 415 (M+l*). 6 (250MHz. CDCb on free base) 1.44-1.60 (IH. m. CH of 
CH2). 1.94-2.12 (IH. m, CH of CHi). 2.20 (3H, s. Me). 2.31-3.01 (llH. m, 
5 of CH2 and CH). 3.48 (2H, ABq. J=13.2Hz. NCHaAr). 7.15 (IH, dd. J=8.6 

30 and 2.IH2. Ar-H), 7.19 (IH, d. J=2.3Hi. Ar-H). 7.19 7.26 (5H. m. Ar-H). 
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7.47 (IH, d, J=8.6Hz, Ar-H), 7.57 (IH, d, J=2.lHz, Ar-H), 8.41 (IH, br s, 
NH), 8.47 (2H, s, Ar-H). 

EXAMPLE 6 

6 

f2S^2.fN.Benzvl.N-m A*>nvn»mi»i>»nethvl.l.r2-f5-fl.2.4-triazol-4-vb-lH- 
mdol.a.vnethvnnvCTolidine. Sganiiiguccinate Sfisnuihvdrate. 

Hie title compound was prepaxed^m (2S)-N-tert- 
butyloxycaxbonyl-2-hydxoxymeihylpyiToIidine (L-prolinol from Aldxich) 

10 using the procedures described for the preparation of Example 5. The 
sesquisucdnate sesquihydrate salt was prepared, mp 70-72"C, (Found: 
C. 61.45. H. 6.65. N, 13.95. C2sH3oN6 l.5(C4H604)-1.5 H3O requires 
C. 61.52. H, 6.75. N, 13.89%). 5 (360MHz. D2O) 1.70-1.77 <1H, m, CH of 
CHj), 1.85-1.93 (IH. m. CH of CH2), 2.06-2.18 (IH. m, CH of CH2), 2.22 

15 (3H. s. Me). 2.22-2.33 (IH. m. CH of CH2). 2.68-2.79 (2H. m. CH2). 3.12- 
3.76 (9H. m. 4 of CHa and CH). 7.01-7.03 (2H. m. Ar-H), 7.15-7.21 (3H, m. 
Ar-H). 7.32 (IH, dd, J=8.6 and 2.1Hz. Ar-H). 7.47 (IH. s. Ar-H), 7.64 (IH. 
d, J=2.lHz, Ar-H). 7.67 (IH. d, J=8.6H2. Ar-H). 8.70 (2H. s, Ar-H). 

20 E3CAMPLE7 

(3S^.3.(N.Benzvnammomethvl.l-r2-fS-a.2.4-triazol-4-vl>-lHindol-3- 
vnethvllpvrroUdine. 2.6 Hydrogen Oxalate. 01 Hvdrate. 

25 a) (3SVNffr>-3-fN-Benzvnaminometh vlpvrrolidine 
Prepared £rom (3R)-N-<ert-butyloxycarbonyl-3- 

methylsulphonyloxymethylpyrrolidine and benzylamine as described for 

Example 5, parts b and c, 5 (250MHz, CDCb) 1.38 (IH, m. CH). 1.90 (IH. 

m. CH). 2.24 (IH, qu. J=7.4Hz, CH), 2.54-2.62 (3H. m. CH2 and CH of 
30 CHa). 2.83-2.99 (2H. m. CHa). 3.08 (IH. dd. J=7.6 and 1 l.OHz. CH of CH2). 

3.80 (2H. s. CHaAr). 7.21-7.36 (5H. m, Ar-H). 
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b) f3S>-3-(N-BeMv»ammome thvl-l-r2-f5-fl.2.4-triazol-4-vl)-lH-m 
3-vnethvnpvrrolidme 2 fi Hydrogen Oxalate. O.lHvdrate. 

Prepared from Intermediate 3 and the preceding N(H)-p3nrrolidine 

5 using the procedure described for Example 2. The 2.6 hydrogen oxalate, 
0.1 hydrate salt was prepared, mp 228-230*'C. (Found, 55.16, H, 5.30, 
N, 13.00. C24H2aN6-2.6(C2lW)4) 0.1 HsO requires C, 55.20, H, 5.29, 
N, 13-21%); m/e 401 (M+1*)p 5 (360MHz, d«-DMSO) 1.96 (IH, m, CH2), 
2.10 (IH, m, CH2), 2.76 (IH, m, CH of CH2), 3.00-3.24 (5H, m, CHa), 3.30- 

10 3.60 (5H, m, CHa), 4.14 (2H, s. CHaAr), 7.35-7.54 (8H, m, Ar-H), 7.91 (IH. 
s, Ar-H). 9.04 (2H, s, Ar-H), 11.30 (IH, br s, NH). 

F3CAMPLE 8 

15 l-l3*f5-(l,2.4-Triazol>4- vn-lH-indol-3-vllpropvn>4-r4-(acetvlamino) 
>^ti^1aTninn1mtt<>rjrliT%A g R.^ TTvdrogen Oxalate. 

1. 5-Bromope^tftPffl timffthv^ "^tal 

To a solution of 5-bromovaleryl chloride (50g, 0.25 Imol) in 
20 anhydrous THF (500ml), at •78''C. was added lithium txi'tert- 

butoxyaluminohydride (l.OM solution in tetrahydrofiiran, 300ml; 
0.30mol), keeping the temperture below 70''C. The solution was stirred at 
-78°C for 5h and then quenched by dropwise addition of 2M hydrochloric 
acid (350ml). The mixture was warmed to room temperature and stirred 
25 for 16h. Diethyl ether (500ml) was added, the aqueous phase separated 
and extracted further with ether (x2). The combined extracts were 
washed with saturated NaaCOa solution (xl). water (xl) and brine (x2), 
dried (NaaSOO and evaporated to give 6*bromovaleraldehyde (37.5g, 91%). 
A solution of 5-bromovaleraldehyde (37.5g, 0.227mol) in methanol (250ml) 
30 and concentrated sulphuric add (0.5ml) was stirred at room temperature 
for 3h. The solvent was removed under vacuum and to the residue was 
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added K2CO3 solution (50ml) and diethyl ether (600ml). The aqueous 
layer was separated and re-extracted with ether (x2). The combined 
extracts were washed with water and brine, dried (NasSOO and 
evaporated. The crude product was chromatographed on silica eluting 
5 with diethyl ether/hexane (1:9) to give the title-acetal (27.5g, 57%). 
5 (250MH2, CDCls) 1.43-1,67 (4H. m, 2 of CH2). 1.83-1.94 (2H, m. CHa), 
3.38 (6H, s. CH(OMe)a). 3.42 (2H, t. J=7Hz, CHaBr), 4.37 (IH, t, J=7Hz. 
CH(OMe)2). 

10 2. S-M-Hydroxvpineridin-l-vlteentanal dimethyl acetal 

A mixture of 5-bromopentanal dimethyl acetal (3.34g» 15.82mmol), 
anhydrous potassium carbonate (2.218g» 15.82mmol) and 
4-hydroxypiperidine (2.0g» 19.77mmol) in anhydrous dimethylformamide 
(50ml) was stirred at 80-90^C for 3 hours under nitrogen. After cooling, 

15 the mixture was diluted with water (150ml). basified with saturated 
aqueous potassium carbonate and the product was extracted with ethyl 
acetate (3 x 250ml). The combined organic solutions were dried (Na2S04) 
and concentrated. Flash chromatography of the residue (silica gel» 
dichloromethane/methanol/ammonia, 90:10:1) gave 2.71g (74%) of the title 

20 compound as a colourless oil, 5 (250MHz» ds-DMSO) 1.06-1.56 (8H, m), 
1.62-1.75 (2H. m). 1.86-2.00 (2H. m). 3.20 (6H. s), 3.34-3.47 (IH. m), 4.31 
(IH, t, J=5.7Hz), 4.53 (IH, d, J=4.2Hz), m/e (ES) 232 (M+1*). 

3. l.<345-a.2.4> TriaMU4.vlVlH-indol-3-vnpropv»>4- 

25 hvdroxvpip f»ridine. 135 Hydrogen Oxalate. 

A solution of the preceding dimethyl acetal (2.70g, 11.67mmol) and 
4-(l,2,4-triazol-4-yl)phenylhydrazine (2.15g, 12.25mmol) in 4% sulphuric 
acid (100ml) was refluxed for 9h. After cooling to room temperature, the 
reaction mixture was basified with saturated aqueous potassium 

30 carbonate and products were extracted with ethyl acetate (3 x 250ml) and 
with a mixture of ethyl acetate and n-butanol (1:1, 2 x 250ml). The 
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combined org^anic solutions were washed with brine (1 x 50ml), dried 
(Na2S04> and concentrated. Flash chromatogn^aphy of the residue (silica 
gel, dichlorometbane/methanol/ammonia, 85:15:1.5) gave 1.96g.(51-6%) of 
the title compound free base as a pale yellow foam. The oxalate salt was 
5 prepared and recrystaUised firom ethanol-dieihyl ether, mp 102- lOS'^C, 
(Found: C, 55.76, H. 5,99. N, 15.43, Ci8H23Nb01.35(C2H204) requires: 
C. 55.63, H, 5.80: N. 15.67%), 5 (360MHz. D2O) 7,31 (IH, dd, J=8.6 and 
2.6Hz). 7.36 (IH, d, J=2,6H2), 7.61 (IH, d, J=8.6Hz). 7.75 (IH, s), 8.87 
(2H, s) among other signals, m-'e (ES) 326 (M+1*). 

10 

4. l-<3.r5-a.2.4.Triazol-4-v lVlH4ndol-3-vl1prm>vn-4-ketopiperidine 

To a stirred solution of the preceding alcohol firee base (lOSmg, 
0.322mmol) in a mixture of anhydrous dimethyl sulfoxide (3ml) and 
* anhydrous triethylamine (314|d, 2.25mmol) was added portion wise, under 
15 nitrogen, solid sulphur trioxide pyridine complex (185mg, 1.16mmol) over 
7 minutes. After 55 minutes of stirring at room temperature, the mixture 
was diluted with water (20ml), basified with saturated aqueous potassium 
carbonate and extracted with ethyl acetate (3 x 70nd), The organic phases 
were combined, washed with brine (1 x 20ml), dried (Na3S04) and 

20 concentrated. Flash chromatography of the residue (silica gel, 

dichloromethane/methanol/ammonia, 90:10:1) afforded 72mg (69%) of the 
title compound as a waxy solid, 5 (250MHz, CDCb) 1.96 (2H, qn, 
J=7.3Hz), 2.42-2.62 (6H, m), 2,72-2.90 (6H, m), 7.13-7.19 (2H, m), 7.50 
(IH, d, J=8.5Hz), 7.57 (IH, d, J=2.0H2), 8.42 (IH, br s), 8.48 (2H, s), m/e 

25 (ES) 324 (M+1*). 

5. l-<3.f5-a.2.4-Tria2ol.4-vl)-l H>indol-3-vnpropvl>-4-f4- 
(acetvIamino)benzvlaminolpiperidin e. 2.85 Hydrogen Oxalate. 

To a stirred solution of the preceding ketone (lOOmg. 0.309mmol) 
30 and 4-(acetylamino)benzylamine hydrochloride (1 1 l.Smg, 0.371mmol) in 
methanol (7ml) was added anhydrous triethylamine (51.7pl. 0.371mmol) 
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followed by glacial acetic acid (70.7^1, 1.236xnmol). After 15 minutes, 
sodiiun cyanoborohydride (25mg) was added and stixring was continued at 
room temperature for 3.6 hours. Saturated aqueous potassium i:arbonate 
(4ml) was added and the methanol was removed under vacuum. The 

5 aqueous residue was diluted with brine (25ml) and products were 
extracted with ethyl acetate (1 x 50ml), chloroform (2 x 50ml) and 
chloroform-n-butanol (1:2; 1 x 150ml). The combined organic extracts 
were dried (NasS04) and concentrated.' Flash chromatography of the 
residue (silica gel, dichloromethane/methanol/ammonia, 85:15:1.5) gave 

10 95mg (65%) of the title compound free base. The oxalate salt was 
prepared and crsrstallised firom ethanol*diethyl ether, mp 205-210^0, 
(Foimd: C, 53.64, H, 5.26, N, 13.74. C27H33N70'2.85(C2H204) requires 
C, 53.94, H, 5.36, N, 13.46%), 5 (360MHz, D2O) 1.86-2.04 (2H, m), 2.10- 
2.24 (2H, m), 2.17 (3H, s). 2.45 (2H, br d. J=13Hz), 2.90 (2H, t, J=7.0H2), 

15 3.04 (2H, t. J=12Hz), 3.14-3.24 (2H, m), 3.55 (IH, br t). 3.71 (2H, br d, 
J=13Hz), 4.27 (2H, s), 7.32-7.40 (2H, m), 7.46 (2H, d, J=8.6Hz), 7.49 (2H, 
d, J=8.6H2), 7.64 (IH, d, J^.7Hz), 7.30 (IH, s), 9.02 (2H. s), m/e (ES) 472 

(M+n. 



l-<3^f5■(l,2^4'TriaTO^4'Y^>^lH^indo^3'Y)i1proPY^^4'(b?n?Yl^ 
pjperidine. Dihvdrogen Oxalate Dihvdrate 

The title compound was prepared from l-{3-[5-(l,2,4-triazol-4-yl)- 
25 lH-indol-3-yl]propyl}-4*ketopiperidine and benzylamine using a similar 
procedure to that described for Example 8 (step 5), mp 233-234**C, (Found: 

55.49; H, 5,69; N, 13.2G. C23H3oN6-2(C2H204) 2 H2O requires C, 55.23; 
H, 6,07; N, 13.33%). 5 (3G0MHz, ds-DMSO) 1.85-2.00 (2H, m), 2.01-2.11 
(2H, m), 2.19-2.22 (2H. m), 2.73-2.90 (4H. m), 2.91-3.00 (2H, m). 3.16-3.25 
30 (IH, m), 3.4-3.5 (2H, m). 4.14 (2H, s). 7.30-7.33 (2H, m), 7.40-7.42 (3H. m). 



20 



EXAMPLE 9 
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7.48-7.51 (3H, m). 7,80-7.81 (IH, m). 9.02 (2H, s), 11.20 (IH, s), m/e (ES) 
415 (M+D. 



l-<345-a.2.4-TriazQl-4-vlVlH-indQl-3-vl1propvU-4-rN-benzvl^^^ 

To a stirred solution of the preceding amine (Example 9) (164mg, 
0.396mmol), formaldehyde (38% wt in H2O, 32)iL» 0.436znmol) and glacial 

10 acetic add (90mg« 1.584mmol) in methanol (10ml) was added sodium 
cyanoborohydxide (27mg, 0.436mmol). Stirring was continued for 3h. 
Saturated aqueous potassium carbonate (4ml) was added and the 
methanol removed under vacuum. The aqueous residue was partitioned 
between ethyl acetate (30ml) and water (20ml). The organic layer was 

15 dried (NasS04) and concentrated. Flash chromatography (silica gel» 

dichloromethane/methanol/ammonia, 90:10:1) gave 128mg (76%) of the 
title compound firee base. The oxalate salt was prepared and cxystallised 
from methanol-diethyl ether, mp 134-136'*C; (Found: C, 59.39; 6.08; 
N, 14.10. C26Ha3N6 l.5(C2H204)1.3 H3O requires, C, 59.33, H, 6.46, 



20 N. 14.31%); 6 (360xMHz, da-DMSO) 1.74-1.88 (2H. m). 1.90-2.08 (4H, m), 
2.16 (3H. s), 2.70-2.84 (5H, m). 2.92-3.02 (2H. m), 3.36-3.46 (2H, m), 3.65 
(2H, s), 7.20-7.36 (7H. m). 7.50 (IH. d, 8.6Hz). 7.80 (IH. s). 9.02 (2H, s), 
11.18 (IH. s). m/e (ES*) 429 (M+l*). 



EXAMPLE 10 



EXAMPLE 11 



l-<345-a.2.4>TriazoU4-vlVlH.indol.3.vllDroDv»-4-r(benzvlamino^ 
methynpiDeridine. 2.5 Hydrogen Oxalate. 



30 1. 4[fP€nzY^amino)mgthY^lpjipgricUng 
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A solution of 4*(anunomethyl)piperidine (22.8g, 200mmol) and 
benzaldehyde (21.2g, 200mmol) in toluene (200ml) was refluxed for 5h, 
imder nitrogen, using a Dean-Staxk trap. After coaling, the toluene was 
removed imder vacuum and the residual oil was dissolved in absolute 

5 ethanol (400ml) and cooled to S'^C. Sodium borohydxide (6g, 158.7 mmol) 
was added portionwise to .the above solution over 40 minutes, under 
nitrogen, and the mixture was stirred for a further 1 hour 15 minutes 
before excess borohydride was destroyed fay dropwise addition of 
5N hydrochloric acid (150ml) (CAUTION: hydrogen evolution). The 

10 ethanol was removed under vacuum and the aqueous residue was basified 
and extracted with ethyl acetate (5 x 500ml). The combined organic 
solutions were dried (Na2S04) and concentrated. Column chromatography 
(alumina, activity II-UI; dichloromethane/methanol/ammonia, 95:5:0.35) 
of the residue afforded 19.3g (47%) of the title compound as a pale yellow 

15 oil, 8 (250MHz, ds-DMSO) 1.13 (2H, dq, J=12 and 4.0Hz), 1.50-1.70 (IH, 
m), 1.78 (2H, br d, J=llHz), 2.47 <2H, d, J=6,6Hz), 2.56 (2H, dt, J=12 and 
2.3H2), 3.05 (2H, br d, J=12Hz), 3.83 (2H, s), 7.30-7.50 (5H. m), m/e (ES) 
205 (M+D- 

20 2. S-U-ffBenzv lfltniTio^methvllDiDeridin-l-vKpentanal dimethyl acetrf 
The title compound was prepared in 58% yield firom 5-bromo* 
pentanal dimethyl acetal and 4-[(benzylamino)methyl]piperidine using 
a similar method to that described for Example 8 (step 2). 5 (250MHz, 
da-DMSO) 1.26-2.14 (13H, m), 2.49 (2H, t, J=7.0Hz), 2.63 (2H. d, 

25 J=6.6Hz), 3.04-3.14 (2H, m). 3.49 (6H. s). 3.95 (2H, s), 4.61 (IH, t, 
J=5.7Hz), 7.44-7.62 (5H, m). m/e (ES) 335 (M+1*). 

3. l-<3-r5-(1.2.4 -Triazol-4-vlVlH-indol-3-vllpropvU-4- 
[(benzvlamino^m ethvnpiperidine. 2.5 Hydrogen Oxalate, 
30 A solution of the preceding acetal (2.70g, 8.07mmol) and 4'-(l,2,4- 

triazol-4-yl)phenylhydxazine (1.50g, 8.5mmol) in 4% HaS04 (100ml) was 
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reflxixed for 20 hours. After cooling, the mixture was basified with 4N 
sodium hydroxide and products were extracted with ethyl acetate 
(3 X 200ml). The combined organic solutions were washed with.brine 
(1 X 50ml), dried (Na2S04) and concentrated. Flash chromatogrpahy of the 

5 residue (silica gel, dichloromethane/methanol/ammonia, 90:10:0.9) gave 
1.63g (47%) of the title compound free base as a thick pale yellow oil. The 
oxalate salt was prepared and recrystallised firom ethanol-methanol, 
mp 215-220«C, (Found: C, 56.78; H, 5.66; N, 12.82. C26Ha2Ne-2.5(C2H204) 
requires: C, 56.96; 5.71; N» 12.86%). 5 (360MHz, ds-DMSO) 1.36-1.56 

10 (2H, m), 1.86-2.12 (5H. m), 2.70-2.94 (6H, m), 2.98-3.08 (2H, m), 3.36-3.50 
(2H, m), 4.12 (2H, s), 7.30-7.54 (8H, m). 7.80(1H, s), 9 02 (2H, s). 11.95 
(IH, s), m/e (ES) 429 (M+l*). 

EXAMPLE 12 

15 

^-{345-(^,2.4■Tri^pl-4>Y^>■l^^wdQ^3■Y^lpyroy» 
methvlamino^methvnpiDeri<iin«> ^fi?^ Hydrogen Oxalate. 

The title compound was prepared in 73% isolated yield firom the 

product of Example 1 1 using a similiar procedure to that described for 

20 Example 10. The oxalate salt was prepared and recrystallised firom 

ethanol, mp 131-134»C. (Found: C, 56.96; H, 5.84; N, 12.21. 

Cz7H:mN6-2.56(C2H204) requires: C, 66.95; 5.82; N, 12.34%). 5 (360MHz, 
DMSO-dfi) 2.29 (3H, s). 3.72 (2H. s), 7.40-7.24 (7H, m), 7.50 (IH. d, 
J=8.6Hz), 7.81 (IH, d, J=1.9Hz), 9.02 (2H. s). 11.19 (IH, s) among other 
25 signals; m/e (ES) 443 (M*+l). 

Examples 13 - 20 were prepared firom l*{3*[5-(l,2,4-triazol-4-yl)-lH-indol- 
3-yl]propyl)-4-ketopiperidine and the corresponding commercially 
available amines using a similar method to that described for Example 8 
30 (step 5). 
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EXAMPLE 13 

l-l3-r5-(1.2.4-Triazol-4-vlVlH-indo l-3-vllDropvlV.4-rfl»-a-(methv» 
f^y^TylnminB]pippri»iftio 9 7 Hvdrogen Oxalate. 0.4 Hvdrate. 

5 The oxalate salt was prepared from ethanol, mp 111-1 IS^C. 

(Found: C. 55.62; H, 5.82; N. 12.04. C2aHa2Ne-2.7(C3H3O4) 0.4 HtO 
requires: C, 55.55; H. 5.67; N, 12.38%.) 6 (360MHz. DMSO-ds) 1.51 (3H, d. 
J=6.5Hz). 1.74-2.22 (6H, m), 2.64-2.96 (7H, m). 3.34-3.48 (2H, m), 4.42 
(IH. bi q, J=6.5Hz), 7.28-7.68 (8H, m), 7.78 (IH, d. J=2.0Hz), 9.01 (2H, s). 

10 11.17 (lH.s);m/e(ES) 429 (M+ir:[alD + 24 (c 0.52, MeOH). 

i ggAMPX^E 1 4 

l-<3.f5-a.2.4.Triazol-4 -vlVlH-indol.3-vnpropvn.4-r(S>-a-(methvl) 
15 benzvlamir fflr^pH^^^e. 2.7 Hvdrogen Oxalate. 0.3 Hvdrate. 

The oxalate salt was prepared from ethanol, mp 121-125*C. 
(Found: C. 56.51; H. 5.86: N. 12.57. CsaH3sNe-2.5(C2H2O4) 0.3 H2O 
requires: C. 56.49; H, 5.75; N, 12.75%). [oIq - 23.9 (c 0.51. MeOH). 

20 

EXAMPLE 16 

1 -t3-r.«i.f 1 .2 4.Triago l-4-vlV lH.indQl-.^-vnnmpvH-4-rfSVci. 
flivdroxvTOethvnbenzvIaminolDiperid ine. 2.6 Hvdrogen Oxalate. 

25 The oxalate salt was prepared firom methanol-diethyl ether, 

mp 175-180-C. (Found: C. 54.92; H. 5.49; N, 12.59. C26H32N6-2.6(CiH20«) 
requires: C. 55.22; H. 5.53; N. 12.38%). 5 (360MHz. DMSO-de) 1.62-1.84 
(2H. m>, 1.90-2.16 (4H, m). 2.60-2.96 (7H, m), 3.28-3.42 (2H. m). 3.63 (2H, 
br s). 4.19 (IH. m). 7.36-7.54 (8H. m). 7.78 (IH. d. J=2.0Hz). 9.01 (2H. s). 

30 11.17 (IH, s); m/e (ES) 445 (M*+l). 
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EXAMPLE 16 

1 .<a.f S-f 1 ^^-Triazol^ vlV IH-indol-a-ynnrop v»-4-rfR)-a~fhYdTOXVmethYl) 
5 Kcn^vlaminolpineridine. 1 S Hydrogen Oxalate. Monohvdrate. 

The oxalate salt was prepared from methanol-diethyl ether, 
mp 154-157"C. (Found: C. 56.69; H. 6.20; N. 12.91. 
CasH9sNeO l.9(G>H8O4)1.0 H20 0.15(CaiioO) requires: C, 56.63; H. 6.14; 
N. 13.03%). 

10 

EXAMPLE 17 

l.f3.r5.a.2.4.Triazol-4.vlVlH-indo 1-3-vnnTOPV«-4-(fS)-Tl-hvdroxvinethYl- 

8-phftnYnnt^Y^''"inff>rir''"'^'"'^ ^ " Hvdmgan Oxalate. 1.4 Hvdrate. 
15 The oxalate salt was prepared from methanol-diethyl ether, 

mp 180-185"C. (Found: C, 56.14; H. 6.10; N, 12.83. 

C27H34NbO-2.0(C2H3O4)1.4 H2O requires: C. 56.08; H. 6.19; N. 12.66%). 

S (360MHz, DMSO-ds) 1.68-1.86 (2H. m). 1.94-2.18 (4H. m). 2.54-3.00 (8H. 

m). 3.24-3.40 (5H. m). 3.53 (IH. d. J=9.5H2). 7.20-7.36 (7H. m), 7.49 (IH, 
20 d. J=8.6H2), 7.80 (IH, d. J=2.0H2). 9.02 (2H, s), 11.17 (IH. s): mJe (ES) 

459(M*+1). 

EXAMPLE n 

25 l-(3-r5-fl.2.4-Tria»:ol-4-vl> -lH-indol-3-vllpropvU-4-(aR.2S)-r2-hvdroxv-l- 
niethvl-2.phenv llethvlaniino)piperidine. 2.3 Hydrogen Oxalate. 
Monohydrate. 

The oxalate salt was prepared from methanol-diethyl ether, mp 
148-152»C. (Found:C. 55.48;H. 6.1G:N. 12.23. Ci7H34N«0-2.3(C2H204)- 
30 l.O HjO. 0.15(C4HioO) requires: C. 55.66; H. 6.12; N. 12.10%). 6 (360MHz. 
DMSO-dfi) 0.92 (3H. d. J=6.5Hz), 1.70-1.86 (2H. m). 1.90-2.04 (2H. m). 
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2.08-2.30 (2H, m), 2.52-2.86 (5H, m), 3.23-3.52 (5H. m). 5.07 (IH, s), 7.22- 
7.44 (7H. m), 7.50 (IH. d. J=8.6Hz), 7.80 (IH. d. J=2.0Hz). 9.02 (2H. s). 
11.17 (IH, s); m/e (ES) 459 (M*+l). 

5 EXAMPLE 19 

H3.r5.a.2.4.Tria«)1.4-vl^-lH.indol.3.vnnroDvn-4.<flS.2RVr2.hvdroxv. 
l.mflthvl-g-phenvllethvlaminofaiTieridMie. 2.1 Hydrogen Oxalate. 
The oxalate salt was prep axed £rom methanol-dietihyl ether, 
10 mp 148-151'>C. (Found: C, 56.36; H, 6.16; N, 12.58. C27Hs4NeO- 
2.1(CaH204).0.1(C4HioO) requires: C, 56.39; H, 6.17; N. 12.49%). 
m/e (ES) 459 (M*+l). 

EXAMPLE 20 

IS 

l.<3.r5.fl.2.4.Triazol-4.vlVlH-indol.3.vlfaropv »-4.tflR.2RVr2.hvdroxv-l. 
methvl-2-phenvnethvlamino}p^prri'^^n'>. 2.4 Hydrogen Oxalate. 
1.1 Hydrate. 

The oxalate salt was prepared from methanol-diethyl ether. 
20 mp 125-128"C. (Found: C. 55.12; H. 6.47; N, 11.82. Ca7H34NsO. 

2.4(C2H204) 1.1 Hs0 0.2(C4HtoO) requires: C, 55.20; H, 6.11; N. 11.85%). 
5 (360MHz, DMSO-da) 0.94 (3H. d. J=6.6Hz). 1.76-2.24 (6H. m). 2.70-2.84 
(4H, m), 2.86-2.98 (2H, m), 3.30-3.47 (4H, m), 4.51 (IH, d. J=9.0H2), 7.28- 
7.42 (7H. m). 7.50 (IH. d. J=8.6Hz). 7.81 (IH. d. J=2.0Hz). 9.03 (2H. s). 
25 11.19 (iH.s): m/e (ES) 459 (M*-»-l). 

EXAMPLE 21 

l-<3-l5-n.2.4-Triazol.4-vlVlH-indo l-3-vllpropvl>-4-(l2-f4. 
30 acetvlaminophenvnethvl1ainipo>piperidine. 2.4 Hvdrogen Oxalate. 
Monohvdrate. 
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To a cooled (O^C) and stirred solution of 4-aminobenzyl cyanide 
(2.38g, 18.04mmol) in anhydrous dichloromethane (30ml) was added 

5 anhydrous tziethylamine (7.54ml, 54.12mmol) followed by acetic 

anhydride (2.56ml, 27.06mmol) under nitrogen. The mixture was allowed 
to warm to room temperature and it was stirred for 18h before it was 
diluted with ethyl acetate (150ml) and washed with 10% aqueous sodium 
bicarbonate (100ml), 2M hydrochloric add (50ml), brine (50ml), then dried 

10 (MgSOO and concentrated to give 4-(acetylamino)benzyl cyanide as an 
orange solid. The crude nitrile (2.8g) was dissolved in absolute ethanol 
(200ml) and chloroform (4ml) and it was hydrogenated at 50 psi over 
platinum (TV) oxide for 16h. The catalyst was filtered off, washed with 
ethanol and the filtrate was concentrated under vacuum. The residue was 

15 dissolved in 2M sodium hydroxide (30ml) and the product was extracted 
with dichloromethane (4 x 150ml), then dried (^a2S04) and concentrated. 
Flash chromatography of the residue (silica gel, dichloromethane/ 
methanol/ammonia, 85:15:1.5) gave 2.3g (80%) of the title compound as a 
yeUow solid. 5 (360MHz, CDCla) 2.16 (3H, s), 2.71 (2H, t, J=6.8Hz), 2.94 

20 (2H, t. J=6.8Hz), 7.14 (2H, d, J=8.3H2), 7.26 (IH, br s), 7.41 (2H, d, 
J=8.3Hz). 

b) l>(345.(1.2.4.Triazol-4-vlVlH.indQl.3-vllDropv».4.U2.r4. 
acetvlaminophenvl)ethvllamino)piperidine. 2.4 Hvdrogen Oxalate. 
25 Monohvdrate- 

The title compound was prepared from l-{3-[5-(l,2,4-triazol-4-yl)- 
lH-indol-3-yl]propyl}-4-ketopiperidine and 4*(acetylamino)phenylainine 
usiag a similar method to that described for Example 8 (step 5). Oxalate 
salt prepared from methanol-diethyl ether, mp 195-202*'C. (Found: 

30 C, 54.87; H, 5.68; N, 13.83, C2aH3aN70 2.4(C2H2O4)1.0 H2O requires: 
C, 54.74; H, 5.85; N, 13.62%). 6 (360MHz, DMSO-dc) 1.70-1.86 (2H, m), 
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2.94-2.22 (5H. m and s). 2.60-2.94 (8H. m), 3.06-3.28 (3H, m), 3.34-3.44 
(IH, m), 7.18 (2H, d, J=8.4Hz). 7.28-7.36 (2H, m). 7.46-7.56 (3H, m). 7.80 
(IH, d, J=2.0Hz), 9.02 (2H. s). 9.92 (IH, s), 11.17 (IH, s); m/e (ES) 486 
(NT+l). 

5 

EXAMPLE 22 

benzvlaininolmethvMpiDeriHinft Hydrogen Oxalate. 2.6 Hvdrate. 

10 

a) 5-r4-(Hvdroxvmethvl)pipeiidin-l>vnpentanal dimethyl acetal 

To a cooled (0*C) and stirred suspension of isonipecotic acid (25.83g, 
200mmol), in anhydroxis THF (100ml) was added lithium aluminium 
hydride (IM in THF; 200ml), under a nitrogen atmosphere. The reaction 

15 was allowed to attain room temperature and it was stirred for 18h» then 
refluxed for a further 4h. The reaction was quenched by sequential 
addition of water (7.5ml), 15% sodium hydroxide solution (7.5ml) and 
water (15ml). The reaction was filtered to remove a granular precipitate 
and the filtrate was concentrated under vacuum to give 11.24g of 

20 4-(hydroxymethyl)piperidine as a colourless oil. The titk compound was 
prepared from 5-chloropentanal dimethyl acetal (20.4g, 122mmol) and 
4-(hydroxymethyl)piperidine (15. 7g) using a similar method to that 
described for Example 8 (step 2). 5 (360MHz, DMSO-ds) 1.10 (2H, m), 1.28 
(2H, m), 1.39 (2H, m). 1.48 (2H. m), 1.60 (2H, br d). 1.77 (2H. t). 2.20 (2H. 

25 t), 2.80 (2H, br d), 3.21 (8H, m), 4,31 (IH. t), 4.37 (IH, t). 

b) l-(3-r5-n.2.4-Triazol-4-vlVlH-indol-3-v npropvn-4-(hvdroxvinethvl) 
pioeridine 

The title compound was prepared from the preceding dimethyl 
30 acetal (18.64g, 76mmol) and 4'-(l,2,4-triarol*4-yl)phenyI hydrazine 

(15.98g) using a similar method to that described for Example 8 (step 3). 
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5 (250MHz, DMSO-ds) 1.11 (2H, m), 1.30 (IH. m). 1.60 (2H, d), 1.80 (4H. 
m), 2,29 (2H, t), 2.70 (2H, t). 2.84 (2H, d), 3.22 (2H, t), 4.40 (IH, t). 7.26- 
7.31 (2H, m), 7.46 (IH, d), 7.78 (IH, d), 9.02 (2H, s), 11.08 (1H,5). 

5 c) l-raJ5-a.2.4.TriMol.4.vlV lH>indol.3-vllt)roPv»-4-fr(RW. 

Hftt^Y?)bft"^1flnilT1ffllfnf^^^^^r^P*^^^^"*^ Hvilmgpn Oxalate. 2 6 Hvdrate. 

To a solution of the preceding alcohol (0.5g, 1.48mmol) in a mixture 
of anhydrous dimethyl sulphoxide (20xnl) and anhydrous triethylamine 
(755|d, lO^SmmoI) was added portionwise, under nitrogen, solid sulphur 
10 txioxide pyridine complex, (844mg, 5.3mmol). Afk«r 2 hours of stirring, the 
reaction was cooled to O^'C, quenched by drop wise addition of saturated 
aqueous potassium carbonate (5ml) and it was partitioned between watu- 
butanol (30ml- 70ml). The organic phase was concentrated to 5ml under 
: vacuum and diluted with methanol (10ml). Acetic acid (506^1) and 
15 (R)-a-methylbenzylamine (209|il, 1.62mmol) were added followed, after 
10 minutes, by sodium cyanoborohydride (102mg). After 18h of stirring, 
the reaction was quenched with saturated aqueous potassium carbonate, 
volatiles removed in vacuo and the residue was partitioned between water- 
butanol. The organic phase was concentrated and purified by flash 
20 chromatography (silica gel, dichloromethane/methanol/ammonia, 92:8:1) to 
give 85mg of the title compound free base as a colourless solid. The oxalate 
salt was prepared and crystallised firom methanol/diethyl/ether, mp 140*^0. 
(Found: C, 59.86; H. 6.81; N, 14.37. C27HmN6 C2Hs04-2.6 HaO requires: 
C, 59.90; H. 6.93; N, 14,45%). 6 (360MHz, DMSO-dc) 1,20 (2H, m), 1.39 
25 (3H. d), 1,58 (IH. m), 1.76 (2H. brt), 1.92 (2H, m), 2.27.2.30(3H, m), 2.69- 
2.72 (5H. m), 3.12-3.16 (2H. m), 3.97 (IH. d). 7.29-7.50 (8H.m). 7.78 (IH, d). 
9.02 (2H, s). 11.16 (IH, s); m/e (ES) 443 (NT+l). HPLC analysis on a 
Chiralpak AD column, using hexane/ethanoiydiethylamine (25:75:0.1) as 
the mobile phase (UV detection at 280nm; flow Iml/min; 40''C) showed the 
30 compound to have a retention time of 6.4min. 
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l-<3-r5-a.2.4.Triazol-4.vn.lH-mdQl-3-vllDropvl^4-tffSVa-(me^^^ 
bfi?R7Y^f^?[r??nift1mffthvnninPTiHinp 1 S Hydrogen Oxalate. Monohvdrate. 
5 The title compound was prepared using a similar procedure to that 

described for Example 22. The oxalate salt was prepared and 
recrystallised from methanol-diethyl ether, mp. 149-160**C. (Foimd: 

C, 60.11; H» 6.92; N, 14.51. C3fHs4N6 i:5(C2H204) H20 requires: C, 60.49; 
H» 6.60; N, 14.11%). Other spectroscopic data identical to product from 
10 Example 22. HPLC analysis retention time = 8.3min (see Example 22 for 
conditions). 

15 ^{3^^g^(l^^,4'Trift2?o^4'Yl)^m^mdgl^3'Y]ilPTOPYn 

ffCrf Wlf^minophf^YfiethYlaminQlmfithYUpipgridmg, 2.0 HydrftCTn Oxalate. 
?,P Hydrate. 

a) N-terf-Butvloxvcarbonvl-fSVl-f4-nitrophenvl>ethvlamine 
20 To a suspension of (S)-l-(4-nitrophenyl)ethylamine hydrochloride 

(2.12g, 10.4mmol) in anhydrous dichloromethane (50ml) was added 
triethylamine (1.45ml). A solution of di-tert-butyldicarbonate (2.28g) in 
anhydrous dichloromethane (50ml) was added and the reaction aUowed to 
stand for 18h. The reaction was washed with water, dried (MgSOO, 
25 concentrated and purified by chromatography on silica gel using 1:1 ethyl 
acetate:petroleum ether as eluant. The title compound was obtained as a 
yellow oil which crystallised slowly. 



30 



b) N-^er/-Butvloxvcarbon vl-(S>- 1 ■(4-acetamidQphen vDeth vlamine 

A solution of the product from above (2.96g) in ethyl acetate (lOOml) 
was hydrogenolysed over Pt02 (0.1 Ig) at 15psi for 50 minutes in the 



WO9«/04274 



-68- 



PCr/GB9S/01819 



presence of acetic anhydride (0.97ml). The catalyst was removed by 
filtration and washed with ethanol. The filtrate was concentrated to give 
the tUle compound. 5 (250MHz. Db-DMSO) 1.26 (3H. d. J=10Hz). 1.35 
(9H, s), 2.02 (3H. s), 4.54 (IH, m). 7.19 (2H, d, J=12.9Hz), 7.30 (IH. d. 
5 J=l 1.6Hz). 7.47 (2H. d. J=12.2Hz). 

The product £rom above (1.89g, 6.6mmQl) was dissolved in 90% formic 
acid (5ml) and was stirred at room temperature, until all the starting 

10 material had reacted. The reaction was concentrated, basified with - 

saturated potassium carbonate solution and extracted into butanol. The 
solvent was removed to give the title compound as a brown foam, which 
could be crystallised &om methanol-ethyl acetate. 5 (360MHz, De-DMSO) 
1.28 (3H, d, J=6.6Hz). 2.02 (3H, s), 4.03 (IH. m). 7.29 (2H, d, J=8.6Hz), 7.50 

15 (2H. d, J=8.6Hz). 8.46 (2H. br s). 10.02 (IH. s). 

d) l-(3-r5.a.2.4.Triazol-4.vlVlH.indol.3-vnproiiv».4-irfS>-l.f4. 
acetvlaminophenvnethvlaminolmethvnpineridine. 2.0 Hydrogen Oxalate. 
2.0 Hydrate. 

20 The title compound was prepared firom the amine described above 

using a similar procedure to that described in Example 22 (step 4). The 
oxalate salt was prepared and recrystallised firom methanol-diethyl ether 
to give a hygroscopic soUd; (Foun± C, 55.41; H, 6.12; N, 13.38. 

(}sbH3tNtO-2(CsH204)-2 HjO requires: C. 55.37; H. 6.33: N. 13.69%). 
25 5 (360MHz, De-DMSO) 1.2-1.4 (2H, m). 1.44 (3H, d. J=6.7Hz). 1.8-2.0 (3H. 
m), 1.8-2.1 (5H. m). 2.37 (2H. m), 2.37-2.6 (2H, m), 2.7-2.9 (4H. m), 3.0-3.1 
(2H, m), 3.3-3.5 (IH, m), 4.0-4.1 (IH. br a). 7.31-7.36 (4H. m,). 7.49-7.51 
(IH, d. J=8.6Hz), 7.56-7.59 (2H, m), 7.80 (IH, s). 9.07 (2H. s). 10.01 (IH. 
s). 11.19 (IH, s): m/e (ES*) 450 (M+1)*. 
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EXAMPLE 25 

l.(3.r5.(1.2.4.Triazol.4.vn.lH.indol.3.vnproPYlM.<r(RVl-(4. 

afffftvlainifimiyi PnvnethvITa mino^iiiBRridinR 3 0 Hydrogen Oxalate. 
5 1.2 Hydrate. 

The title compound was prepared firam l-{3-[5-(l,2.4-triazol-4-yl)- 

lH-mdoI-3-yl]propyl}-4-ketopiperidine and ^)-l-(4-acetamidophenyl) 

ethylamine using a similar method to that decribed for Example 8 (step 6). 

The oxalate salt was prepared firom methanol-diethyl ether, mp 135- 
10 140"C. (Found: C. 52.51; H. 5.79; N. 12.59. C8sHaBNTO-3.0(C3H3O4)- 

1.2 H30 0.2((}4HioO) requires: G, 52.76; H. 5.78; N. 12.38%). S (360MHz. 

Ds-DMSO) 1.50 (3H. d. J=6.5Hz). 1.72-1.90 (2H, m). 1.92-2.20 (7H. m and 

s). 2.62-2.96 (7H. m). 3.32-3.44 (2H. m). 4.34-4.42 (IH. m). 7.29 (IH. s). 

7.31 (IH, d. J=8.6Hz), 7.45 (2H, d, J=8.6Hz), 7.48 (IH, d, J=8.6Hz), 7.61 
15 (2H, d, J=8.6Hz>, 7.78 (IH, d. J=2.0Hz). 9.01 (2H, s), 10.6 (IH, s), 11.16 

(lH,s); m/e (ES) 486 (M+l)*. 



Examples 26-28 were prepared from the products of Examples 15, 16 and 
2 1 using a similar method to that described for Example 10. 

20 

EXAMPLE 



l.|3.t5-a.2.4-Tria»ol.4.vb.lH.indol.3.vHD«>t.vn.4.<N.rrRW. 
nivdroxymethvUbenzvll-N-methvlaminrfpiperidine. 
25 2.0 Hydrogen Oxalate. 1.4 Hvdrate. 

The oxalate salt was prepared from methanol-diethyl ether, 
mp 1051 lOoC. (Found: C. 56.13; H, 6.24; N. 12.34. CzTHa^NeO- 

2.0(C2H2O4) 1.4 H2O O.KCiHioO) requires: C. 56.18. H. 6.28; N, 12.34%). 
5 (360MHz, DMSO-de) 1.78-2.08 (6H. m) 2.28 (3H. s). 2.70-3.06 (7H. m). 
30 3.38-3.48 (2H. m). 3.72 (IH. dd, J=11.3 and 5.1Hz). 3.85 (IH. dd. J=11.3 
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and 6.1Hz), 4.01 (IH. m). 7.24-7.42 (7H. m). 7.49 (IH. d. J=8.5Hz). 7.79 
(IH, d. J=2.0Hz), 9.01 (2H. s), 11.18 (IH. s); m/e (ES) 459 (M* +1). 

EXAMPLE 27 

5 

l-(3.r5.fl.2.4-Triazol.4-vn.lH-indol.3.vnTiniDvl>.4-IN.rfSV«- 

flivdroxvinethvttbenzvll-N-inft thY!B^'''^ft}p^Pft"<^^^Bi 
2.9 Hydrogen Oxalate. Monohvdrate. 

The oxalate salt was prepared from methanol-diethyl ether, 
10 mp 95-100»C. (Found: C. 53.37; H. 6.78. N. 11.49. C27H34N60- 
2.9(CtHs04) 0.1(C4HioO) requires: C. 53.52; H. 5.79; N. 11.28%). 
m/e (ES) 459 (M* -l-l). 

» 

EXAMPLE 28 

15 

l-<3.r5-fl.2.4.Tria«il .4.vl>-lH-indol-3.vnpTODV».4-IN.r2.f4- 
acetvlaminophenvl)ethvn-N-][pffthYl{'"1^"o^pip«idine. 
3 0 Hydrogen Oxalate. 1.1 Hvdrata. 

The oxalate salt was prepared firom methanol-ether, mp 128-135'*C. 

20 (Found: C. 53.36; H, 6.01; N. 12.19. C2aH3sNfO-3.0(C2H3O4) l.l H2O- 
0.2(C4HioO) requires: C. 53.45; H, 6.91; N. 12.19%). 5 (360MHz, 
DMSO-ds) 1.80-2.12 (9H. m). 2.62 (3H, s), 2.70-2.90 (6H. m), 2.91-3.01 
(2H. m). 3.03-3.12 (2H, m), 3.18-3.30 (IH. m). 3.39-3.52 (2H, m). 7.16-7.22 
(2H, m). 7.29-7.36 (2H. m). 7.46-7.54 (3H. m). 7.80 (IH, d. J=2.0Hz). 9.02 

25 (2H. s) 9.89 (IH. s), 11.18 (IH, s); m/e (ES) 500 (M* +1). 



30 



wo 96/04274 



-71- 



PCT/CB9S/01819 



EXAMPLE 29 

1 .{ff.f K.n 2 A.TriagoT.4.vn.lH.indol.3-vl]nronvll-4-{rN-(4- 

5 3 7 Hydrogen Oxalate. 

a) 1.<3.r5.a.2.4- Triazol-4.vlVlH-mdoI-3-Yl1prQPvU-4-r(N- 

A solution of the product from Example 12 (firee base; 730mg) in 
10 absolute ethanol (60ml) was hydrogenated over 20% Pearlman's catalyst 
(500m^ for 24h at 45psi. The catalyst was filtered oS^ washed with 
ethanol (3 x 30ml) and the filtrate was concentrated under vacuiim to give 
573mg (99%) of the title compound as a yellow foam; m/e (ES) 353 OA* 

15 b) 1 .<3.f 5.ri .2.4 .Tria^'.ol.4.vlV lH.mdol-3-vnDroPV»-4-<rN-(4- 
ff>^»y1atninnhon zvlVN-meth vlaminolniftthY])T?irPlifliT!«* 
3.7 Hydrog en Oxalate. 

The title compound was prepared firom the product of the preceding 
step and 4- acf r"^ dob^n ral <^ehy '^t using a siniilar method to that 
20 described for Example 10. The oxalate salt was prepared, mp 155-165*'C. 
(Found: C. 52.57; H, 5.47; N, 11.78. C»H37N70-3.7(CaH204) requires: 
C. 52.50; H. 5.37; N. 11.77%). 6 (360MHr, DMSO-de) 1.23-1.42 (2H, m). 
1.85-2.10 (8H, m and s), 2.39 (3H, s), 2.50-2.62 (2H, m), 2.72-2.96 (4H. m), 
3.00-3.10 (2H, m). 3.36-3.54 (2H, m). 3.82 (2H. s). 7.28-7.36 (4H. m). 7.50 
25 (IH. d. J=8.6H2). 7.58 (2H. d. J=8.4H2). 7.80 <1H. d. J=2.0Hz). 9.02 (2H. 
s). 10.01 (IH. s). 11.19 (IH. s); m/e (ES) 500 (M* -H). 



30 
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EXAMPLE 30 



1.^3.r5.fl.2.4-TriazQU4.vlVlH.mdol-3-vHproiivl^4.flSI.f(t^^ 
vl)methvn-N-mfi ^HY;tflTniT>o)piperLdine. 2.0 Hydrogen Oxalate. 
5 MgnpliY^qt?. 

a) l-Benzvl>4. fN.tert.butyloxvcarbonvl-N-metfavlaminn>ninftridin^ 

To a cooled (O^C) and stirred solution of l-benzyM-aminopiperidine 
(lOOg, 0.53mol) in anhydrous dichloromethane (SOOml) was added a 
10 solution of di-tert-butyldicazbonate (126g) in anhydrous dichloromethane 
(500ml>. The reaction was allowed to attain room temperature and stirred 
overnight. Concentration and trituration with diethyl ether gave 
l-benzyl-4-(N-tert-butyloxycarbonylamino)piperidine. 



15 hydride (IM in TEEF; 258ml) in anhydrous tetrahydrofiiran (250ml) was 
added a solution of the above amine (50g, 172mmol) in anhydrous 
tetrahydrofiiran (750ml) over 20 minutes under nitrogen. The reaction 
mixture was then refluxed for 2.5 hours, cooled to room temperature and 
quenched by addition of water (10ml), 15% aqueous soditun hydroxide 

20 (15ml) and water (30ml). The resulting mixture was filtered to remove a 
granular precipitate and the fiJltrate was cooled to O^C before di-ter<- 
butyldicarbonate (41.3g) was added. After 2 hours at room temperature, 
the solvent was removed under vacuum and the residue was partitioned 
between 2N aqueous sodium hydroxide and dichloromethane. The organic 

25 phase was washed with brine, dried (Na2S04) and concentrated. Flash 
chromatography of the residue (sihca gel, dichloromethane/methanol/ 
ammonia, 89:10:1) gave the title compound. 6 (250MHz, DMSO-de) 1.38- 
1.49 (12H. m and s), 1.66 (2H, m), 1.94 {2H, m), 2.65 (3H. s). 2.90 (2H, 
br d). 3.44 (2H, s), 7.19-7.35 (5H, m). 



To a cooled (-5^0) and stirred solution of lithium aluminium 



30 
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b) 5-f4■fl^J-ter^Butvloxvca^bonvI■N-lnethvla mino)piTleridin■l- 
vl^pentanal dimethyl acetal 

A solution of the preceding benzylic amine (5g, 16.4mmol) in 
methanol (LOOml) was hydrogenolysed over 10% palladium hydroxide (Ig) 
5 at SOpai for 18 hours. The catalyst was filtered off and the filtrate was 
concentrated to give 4-(N-tert-butyloxycarbonyl-N-methylamino) 
piperidine as a colourless oiL 

The title compound was prepared firom the above amine and 
5-bromopentanal dimethyl acetal using a .similar method to that described 
10 for Example 8 (Step 2). 6 (360MH2. CDCla) 1.34 (IH. m). 1.46-1.73 (19H. 
m and s), 1.98 (2H, m). 1.33 (2H, m), 2.73 (3H, s). 2.99 (2H, m). 3.31 (6H, 
s). 4.36 (IH. t). 

. c) l-<3-r5-a.2.4-Triazol-4.vl)-lH-indol-3-YnproPV»-4-fN- 
15 methvlamino^pjperidine 

The preceding acetal was reacted in a similar manner to that 
described in Example 11 (Step 3) to give the title compound as a brown 
foam. 5 (360MHz, DMSO-de) 1.16-1.24 (3H. m), 1.73-1.90 (6H. m), 2.25 (6H. 
m). 2.70 (2H, t), 2.78 (2H, m). 7.28 (2H. m). 7.46 (IH. d). 7.77 (IH. d). 9.01 
20 (2H.S). 11.08 (iH.s). 

d) lW345-a.2.4^Triazol-4-vlVlH 4ndol-3-vnprQPvU-4-(N-r(thiopheP-g- 
v»methvll-N-met hvlamino)piperidinc. 2.0 Hvdroggn oxalate. 
Monohvdrate. 

25 To a solution of the preceding amine (390mg, l.lSmmol), acetic acid 

(0.2ml) and thiophen-2-carboxaldehyde (0.12ml) in anhydrous ethanol 
(10ml) was added sodium cyanoborohydride (80mg). The reaction was 
allowed to stir under a nitrogen atmosphere for 18h. The reaction was 
quenched by addition of saturated aqueous KaCOa solution, concentrated 

30 to remove the ethanol. and extracted with butanol. Concentration and 
purification of the residue by chromatography on silica gel using 
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methanol/dichloromethane/ammonia (10:90:1) as eluant gave the title 
compound &ee base (306mg). The oxalate salt was prepared and 
cxystallised from methanol-diethyl ether, m.p. 132-135°C, (Found: 
C. 53.31; H. 5.64; 12.59. Cs4HaaN6S-2(C2H304) H20 0.2(C4HioO) 
5 requires: C, 53.42; H. 5.91; N. 12.98%). 6 (360MHz. DzO) 2.00-2.20 (4H, 
m), 2.18-2.50 (2H, m). 2.82 (3H. s), 2.84-2.90 (2H, m), 3.0-3.10 (2H, m), 
3.10-3.20 (2H, m), 3.60-3.80 (3H, m), 4.66 (2H, s), 7.16-7.18 (IH, m), 7.30- 
7.36 (3H. m), 7.61-7.65 (2H, m). 7.75 (IH, s), 8.88 (2H, s); m/e (EST) 435 

(M+ n. 

10 

EXAMPLE 81 

l-<3.r5-(1.2.4-TriazQ l-4-v».lH-indol-3-vllpropv».4-<rrRVa-nivd«ixvinethvD 
benzvlaminolmet hvlipiperidinft. I S Hydrogen Oxalate. Dihvdrate. 

15 The title eompotmd was prepared firom l-{3-[5-(l,2,4-triazol-4-yl)- 

lH-indol-3-yI]propyl}-4-(hydrox3nnethyl)piperidine and (R)-2- 
phenylglycinol using a similar method to that described for Example 22 
(Step 4). The oxalate salt was prepared and recrystaSised firom methanol- 
diethyl ether, mp 143-1450C. (Found: C. 56.83; H, 6.92; N. 13.49. 

20 CztHmNsO- 1.6 (C3H3O4)-2.0 HsO reipiires: C. 57.22; H. 6.56; N. 13.35%). 
5 (360MHz, DMSO-ds) 1.26 (2H, m). 1.61 (IH. m). 1.73 (IH. m). 1.88 (IH. 
m). 1.97 (2H. m), 2.37 (IH, m), 2.49 (IH, m), 2.60 (2H. m), 2.74 (2H. t). 
2.87 (2H, m). 3.25 (2H, m), 3.41 (IH, m). 3.50 (IH, m), 3.75 (IH, m), 7.26- 
7.36 (7H. m). 7.49 (IH, d), 7.79 (IH. d), 9.01 (2H. s), 11.17 (IH. s); m/e 
25 (ES)459(M*+1). 

EXAMPLE 32 



f3SV3-M-(Acetvlam ino)benzvlamino>methvl.l.f2.f5.a .2.4-triazol-4-vn-lH- 
30 indol-3-vl)ethvnpvrrolidine. 2.6 Hydrogen Oxalate. 0.1 Hvdrate. 
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a) f3SV3-Aminomethvl-l-f2-(5-fl.2,4-triaM l-4-vlVlH-indol-3- 
vDethvllpym^li^iTiff 

A mixture of (3S)-3-(N-benzyl)aIninomethyl-l-[2-(5-(l,2,4-triazol- 
5 4-yl)-lH-indol-3-yl)etliyllpyrrolidine (Example 7; 0.277&, 0.639mmol), 
ammonium formate (0.2 18g, 3.46mmol) and 10% Pd-C (0.28gX in 
anhydrous methanol (20ml) was stirred at 62''C for 0.75h. The mixture 
was cooled to 25^C and the catalyst removed filtration through celite. The 
solvent was removed under vacuum and the residue chromatographed on 
10 silica gel eluting with CH2Ck/MeOH/NH3 (20:8: 1) to give the title 

compound (0.145g. 68%), 6 (250MH2, CDCla) 1.48.1.69 (IH, m, CH of 
CH2). 2.03-2.14 (IH. m, CH of CHa), 2.29-2.41 (2H, m, 2 of CH), 2.63-3.02 
(9H. m, 4 of CHa and CH), 7.14 (IH, dd, J=2,l and 8.6Hz, Ar-H), 7.21 (IH. 
s. Ar-H), 7.49 (IH, d. J=8.6Hz, Ar-H), 7.60 (IH, d, J=2.lHz, Ar-H), 8.54 
15 (2H. s, Ar-H). 

b) r3SV3-f4-Ai^tvlamino^beTi^lammn^mAt>ivUl .rg-TR-f 1 2 4-triazol.4. 
vlVlH-indQl-3-vnethvllDvrrolidine. 2,6 Hvdrogen Oxalate. 01 Hvdrate. 
To a solution of the preceding aminomethyl pyrrolidine (0. 14g, 
20 0.452mmol) in ethanol (10ml) was added p-acetamidobenzaldehyde 
(0.074g, 0.452mmol) and the mixture stirred at 25'*C for 16h. Sodium 
borohydride (17mg, 0.456mmol) was added and the solution stirred for Ih. 
The solvent was removed under vacuum and the residue was taken up 
into H2O and acidified with 2N HCl. The mixture was then basified with 
25 saturated K2CO3 solution and extracted with ethyl acetate (x4). The 
combined organic extracts were washed with brine* dried (Na2S04) and 
evaporated. The residue was chromatographed on siHca gel eluting with 
CHaCWMeOH/NHa (70:8:1) to give the title product (73mg, 35%). The 2.6 
hydrogen oxalate 0.1 hydrate salt was prepared, mp 1 9 7-1 99® C. (Found: 
30 C, 54.22, H. 5.50. N. 14.12. C26H3iN70 2.6(C2H204) 0.1 H2O requires 
C, 54.04; H, 5.29; N, 14.14%), m/e 458 (M+1)*. 5 (250MHz, DcDMSO) 
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1.66-1.86 (IH, m. CH of CHa). 2.05 (3H, s. NHAe). 2.12-2.26 (IH, m, CH of 
CHa). 2.62-3.58 (IIH. m. 5 of CHz and CH), 4.06 (2H. s. CH«NH). 7.34-7.42 
(4H, m, Ap-H), 7.52 (IH, d, J=8.6Hz, Ar-H), 7.61 (2H, d. J=8.4Hz, Ar-H), 
7.90 (IH, d, J=2.0Hz. Ar-H), 9.05 (2H, s, Ar-H), 10.08 (IH. s, NH), 11.30 
5 (IH, 8, NH). 

EXAMPLE 88 

ramAnM.Rpn»^l'n>nimometfavl.l.f2.f5.ri.2.4.triazpl-4.vlVlH-mdQl.3- 
10 vDethvnpvTTolidine. 2.5 Hydrogen Oxalate. O.SEtherate. 

Prepared firom (3S)-N-[(R)-l-plieneth^]-3-(hydro]7metliyl)pyirQlidme 
(J. Med. Chem.r 1990, 33 (1), 71) and Intermediate 3 usinir tlie procedures 
described for Examples 2 and 7. The 2.5 hydrogen oxalate 0.5 etherate 
salt was prepared, mp 230-232OC. (Found: C. 55.88; H, 6.02; N. 12.94. 

15 C24H2>N6'2.5(C2H3O4) 0.5(Et3O) requires C, 56.18; H, 5.78; N. 12.68%). m/e 
401 (M+D*. 6 (360MHz, Db-DMSO) 1.70-1.84 (IH, m. CH of CHs), 2.14- 
2.26 (IH. m. CH of CHs). 2.68-3.60 (llH. m, 5 of CHs and CH), 4.13 (2H, s. 
GHsBn), 7.35-7.54 (8H, m, Ar-H), 7.90 (IH. s. Ar-H). 9.04 (2H. s, Ar-H), 
11.30 (lH,s,NH). 

20 

EXAMPLE 34 

f3SV3-(4-(PYridvl)methvl)aminomethvl- I.r2.f5.a ^ ^-tr iazoM-vD- IH- 
indol-a-vftethynpyrroUdine. 3.0 Hydrogen Oxala te. 0.7 Hvdrate. 
25 0.2 Etherate. 

a) (3SVN(H)-3-(4-(Pvridynniethvl)aminomethyl nyrroUdine 

Prepared from (3R)-N-(er^butyloxycarbonyl-3- 
methylsulphonyloxymethylpyrrolidine and 4-aminomethyl pyridine using 
30 the procedures described for Example 5. parts b and c 5 (250MHz, 

D^-MeOH) 1.33-1.46 (IH. m. CH of CHs). 1.88-2.04 (IH. m, CH of CHs). 
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2.21-3.05 (7H, m, 3 of CH2 and CH), 3.83 (2H, s, GH2-pyiidyl), 7.42-7.45 
(2H. m. Ar-H). 8.45-8.48 (2H. m. Ax-H). 

b) (3SV3.f4-(Pvridvnmethvl)a imnomethvl.l-f2-f5-fl.2.4.tria2ol-4-vn- 
5 lH-indol-3-vl^ethvllpvTroUdine. 3.0 Hydrogen Oxalate. 0.7 Hvdrate. 
0.2Etherate. 

Prepared firom Intermediate 3 and the preceding NCH)-pjrrrolidine 
using the procedure described for Example 2. The 3.0 hydrogen oxalate 
0.7 hydrate 0.2 etherate salt was prepared, mp 213-215° C. (Foun± 

10 C, 51.00; H, 5.15; N. 13.73. C2sHstNt-3.0(CsH3O4) 0.7 HiiO 0.2^t3O) ' 
requires C. 51.20; H, 5.25; N, 14.03%); m/e 402 QJl+lT. S (360MHz. 
Db-DMSO) 1.70-1.84 (IH. m. CH of CHi), 2.14-2.26 (IH. m. CH of CHs). 
2.66-2.80 (IH, m. CH of CHs), 2.94-3.62 (lOH, m, 4 of CH3 and 2 of CH), 
4.12 (2H. s. CHa-pvridvl). 7.36 (IH. dd. J=1.8 and 8.6Hz, Ar-H). 7.40 (IH. 

15 s. Ar-H). 7.49 (2H. d. J=5.7Hz. Ar-H). 7.53 (IH. d. J=8.6Hz. Ar-H). 7.90 
(IH, d, J=1.8Hz, Ar-H). 8.61 (2H, d, J=5.7Hz, Ar-H). 9.04 (2H, s, Ar-H), 
11.30 (IH, s, NH). 

EXAMPLE 85 

20 

3-(N-Benzvnaminomethvl.l.r2.f5.fl-2.4.triazol-4-vl>-lH-indol.3- 
vnethvllazetidiiie. 2.0 Hydrogen Oxalate. Hemihvdrate. 

a) N-teif-Butvloxycarbonylazetidin-a-ol 

25 A suspension of azetidm-3-ol hydrochloiide (J. Chem. Soe., Chem. 

Commun.. 1968. 93; 18.4g, 168.1mmol), (Boc)20 (56g, 256.6 mmol) and 
NEta (52ml, 373mmol), in anhydrous THF (1000ml) was stirred at room 
temperature for 16h. The solvent was remoyed under vacuum and the 
residue partitioned between EtOAc (260ml) and HzO (200ml). The 

30 aqueous was further extracted with EtOAc (3 x 200ml). The combined 
extracted were dried (Na2S04) and evaporated and the crude product was 
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chromatograpl&ed on silica gel eluting with CHsCls/MeOH (95:5->90:10) to 
give the title product (16.9g, 58%). 5 (250MH2. CDCla) 1.43 (9H, s, (Me))), 
3.28 (IH. br s, OH), 3.77-3.83 (2H, m, CH*), 4.10-4.17 (2H, m, CHa), 4.B0- 
4.62 (IH. m. CH). 

5 

b) N-fgrf-B^tYlpxYcayboftY^3-CYaQQazeftdwg 

Methane sulphonyl chloride (4.7ml, eOmmol) was added slowly to a 
stixred solution of the preceding alcoholXT.Og; 40mmol) in dry pyridine 
(40ml) at +20''C. The mixture was stirred for 4h and the solvent then 

10 removed under vacuum. The residue was partitioned between EtOAcAHsO 
and the aqueous was extracted with EtOAc (x2). The combined extracts 
were dried QiasSOA) and evaporated to give the desired mesylate (lO^g, 
100%). A mixture of the mesylate (2.5g, lOmmol) and tetra-/i- 
butylammonium cyanide (8.0g, 30mmol), in anhydrous toluene (80ml) was 

15 heated at reflux for 64h. The mixture was cooled to room temperature and 
partitioned between EtOAc/HsO. The aqueous was extracted with EtOAc 
(x2), the combined extracts dried (Na2S04) and evaporated and the re^due 
chromatographed on silica gel eluting with 40% EtOAc/petroleum ether to 
give the tide nitrile (l.lSg, 80%). 5 (250MHz, CDCb) 1.45 (9H, s (Me)3). 

20 3.33-3.46 (IH, m, CH), 4.11-4.25 (4H, m, 2 of CH2). 

c) N-terf-Butvloxvcarbonvl-3-formvlazetidine 

Diisobutyl aluminium hydride (39.8ml of a l.OM solution in 
toluene, 39.8mmol) was added slowly to a stirred solution of the preceding 

25 nitrile (3.63g, 19.9mmol). in anhydrous THF (lOOml), at O^'C. The mixture 
was aUowed to warm to room temperature and stir for 2h. The reaction 
was quenched by addition of EtOAc (40ml) and aqueous NH4CI (40ml) and 
partitioned between EtOAc/HsO. The aqueous was further extracted with 
EtOAc (x3) and the combined extracts were dried (Na2S04) and 

30 evaporated. The residue was purified by chromatography on sihca gel 
eluting with 65% EtOAc/petroleum ether to give the desired aldehyde 
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(1.35g, 37%). 5 (250MHz, CDCI3) 1.45 (9H. s, (Me)3), 3.30-3.42 (IH, m, 
CH), 4.05-4.17 (4H. in, 2 of CH2), 9.85 (IH, d, J=2.1Hz, CHO). 

d) N-(im>a>fBftn7vlnniiTio>TnRt}iv1 ar.fttidine 

5 Sodium cyanoborohydride (1.15g» 18.3minol) was added to a solution 

of benzylamine (1.04ml, 9.5mmol) and gLacial acetic acid (2.10ml, 
36.7mmol), in dry methanol (150ml)» at room temperature. The solution 
was cooled to 0*^C and a solution of the'preceding aldehyde (l;35g» 
7.3mmol), in methanol (50ml), was added. The mixture was warmed to 

10 room temperature and stirred for 20h. The volatiles were removed m vcMiO 
and the residue partitioned between EtOAc/aq. K2CO3. The aqueous was 
extracted with EtOAc (x3) and the combined extracts dried and evaporated. 
The crude product was chromatographed on silica gel eluting with 
CHaC^ls/MeOH (95:5-^92:8) to give the desired N-benzylaminoazetidine 

15 (1.5g» 73%). A mixture of formic add (99%, 18ml) and H2O (2ml) was added 
to N-tert-butyloxycarbonyl-3-(benzylamino)methyl azetidine (1.5g, 
5.3mmol) at 0^. The mixture was warmed to room temperature, stirred for 
16h, and the solvent then removed under vacuum. Saturated aqueous 
KaCOa (25ml) was added to the residue and extracted with "BuOH 

20 (5 x 25ml). The combined extracts were evaporated and the residue treated 
with CHsCb (50ml) and filtered to remove inorganics. The filtrate was 
dried (Na2S04) and evaporated to give the title compound (0.5 12g, 55%). 
6 (360MHz. CDCla) 2.85 (2H, s, CHaPh), 3.36-3.39 (IH, m, CH), 3.57-3.72 
(4H, m, 2 of CH2), 3.79 (2H, s, CH2). 7.23-7.34 (5H. m, Ar-H). 

25 

e) 3-(N-Benzvn aminomethvM-r2.(5.a.2 .4.triazol-4-vn-lH.indol>3> 

Yl)QtHY]11w?tt4ii>e, 2,0 HvdJrqgen Oxalate. HgmiihYCUrate, 

Methane sulphonyl chloride (360^L, 4.65mmol) was added to a 
stirred suspension of 2-[5-(l,2,4-tiiazol*4-yl)-lH-indol-3-yl]ethyl alcohol 
30 (Intermediate 3; 0.7g, 3.07mmol) in dry pyridine (17ml), at -20''C. The 
mixture was stirred at this temperature for 0.25h and then warmed to 
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room temperature and stirred for 16h. The reaction mixture was 
quenched by addition of H2O (50ml) and then extracted with EtOAc (5Qml) 
and CH2Cb (2 x 50ml). The combined extracts were dried (NaaSOO and 
evaporated and the residue purified by chromatography on silica gel 

5 eluting with CHsCU/MeOH (9:1) to give the desired mesylate (0.59g, 63%). 
The mesylate (0.39g, 1.2mmol) was added to a stirred suspension of 
N*(lH)-3-(bensylamino) methylazetidine (0.269g, 1.53mmol), KsCOs 
(0.49g» S.SSmmol) and Nal (O.lSg, 1.20lmnol), in IPA (40ml). The mixture 
was heated at reflux for 18h, coaled to room temperature and the solvent 

10 removed in vacuo. The residue was partitioned between CHSCI2/H2O and 
the aqueous further extracted with CH2CI2 (x3). The combined extracts 
were dried (NasSO^) and evaporated and the residue chromatographed on 
silica gel eluting with CHsCk/MeOH/NHs (50:8:1) to give the title product 
(O.lSSg, 27%). The 2.0 hydrogen oxalate hemihydrate salt was prepared, 

15 mp 156-158'C. Found: C, 55.98; H. 5,50; N, 14.40. C23Ha6N6-2(CaH204)- 
0,5 H2O requires C, 56,34; H, 5.43; N, 14,60%); m/e 387 (M+1)*, 
6 (360MHz. De-DMSO) 2.80-3.22 (5H, m. 2 of CH2 and CH). 3.36-3.44 (2H. 
m. CHi), 3.76-3.86 (2H, m, CH2), 3.98-4.08 (4H, m, 2 of CH2), 7,28-7.48 
(7H, m. Ar-H), 7.52 (IH, d, J=8.7Hz, Ar-H), 7.89 (IH, d, J=l,8H2, Ar-H), 

20 9.04 (2H, s. Ar-H), 11.31 (IH, s, NH). 

EXAMPLE 86 

4-Ben2vl>4-hvdroxv-l-r3-(5-(1.2.4-triazol-4-vl)-lH-indol-3- 
25 ynpropvllpiDeridine. Hvdropen Oxalate. 

a) 3-l5-(1.2.4-T riazol-4-vl>-lH-indol-3-vnpropan-l-ol 

A solution of 4'-(l,2,4-triazol-4-yl)phenylhydrazine (25g. 143mmol) 
in dioxan (250ml) was treated with dihydropyran (24g, 286mmol) followed 
30 by IM hydrochloric acid (150ml) and heated at reflux for 18h. The 

reaction mixture was evaporated, treated with toluene then re-evaporated. 
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Inorgaxuc solids were removed by treating the residue with a mixture of 
methanol and acetonitrile. The mother liquors were purified by column 
chromatography on silica using dichloromethane/methanol (9:1— >^4:1) as 
the eluant. The compound was recrystallised firom acetonitrile to afford 

5 the title compoimd as a colourless soUd (10.24g, 30%); mp 205-207°C. 

(Found: C. 64.37; H, 5.76; N, 22.83. C13H14N4O recpiires 64.45; H, 5.82; 
N, 23.13%.) 5 (360MHz. ds-DMSO) 1.81 (2H, q. J=7Hz, CHa). 2.75 (2H, t, 
J=8Hz, CH2), 3.46 (2H, dt, Ji=6, J2=5Hz; CHa), 4.43 (IH, t, J=^Hz, OH), 
7^6 (IH. d. J=2Hz. Ar-H). 7,29 (IH, dd. Ji=9, JrfHz, Ar-H), 7.47 (IH, d. 

10 J=9H2, Ar-H), 7.77 (IH, d, J=2Hz. Ar-H). 9.01 (2H, s. triazole-H). 11.05 
(IH, br s, indole NH). MS, CT, m/z=243 for (M+H)*, 

b) 4>Benzvl-4>hvdroxv-ir3.(5.(1.2.4.triaz oM>vb-lH-indol-3- 
YDPrftPYllr^r*^"^^^*^ Hvrlmyen Oxalate 
15 A fine suspension of the preceding indole (300mg, 1.24mmol), 

stirred under a nitrogen atmosphere in anhydrous tetrahydrofiiran (30ml) 
was treated with triethylamine (0.35ml, 2.48mmol) followed by 
methanesulphonyl chloride (0.2ml, 2.48mmol). The reaction mixture was 
stirred at ambient temperature for 1.5h, filtered, then evaporated to 
20 dr3mess. The residue was partitioned between dichloromethane (40ml) 
and water (30ml). The organic layer was separated, washed with water 
(30ml), then dried (sodium sulphate) and evaporated to dryness to give 
the mesylate as a dark yellow semi-solid. The mesylate was dissolved in 
propan-2-ol (70ml) then treated with potassium carbonate (514mg, 
25 3.72mmol) and 4-benzyl-4-hydroxypiperidine (712mg, 3.72mmol) and 
heated at reflux, with stirring, for 24 hours. The reaction mixture was 
evaporated to dryness, the residue partitioned between dichloromethane 
(50ml) and water (30ml). The organic layer was separated, washed with 
water (30ml), dried (potassium carbonate) then evaporated to give an 
30 orange gum which was purified by column chromatography on silica using 
dichloromethane/methanol/ammonia (20:1:0.1 to 8:1:0.1) to afford the title 
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product free base as a viscous colourless gum (302ing, 59%). The 
hydrogen oxalate salt had mp 117-119°C (propan-2-ol/ethanol (2:1)). 
(Found: C, 62.05; H, 6.22; N, 12.17. CaBHaN60 l.3(CaH204)- 
0.4(CH3)2CHOH requires C, 62.15; H, 6.30; N. 12.68%.) 6 (360MHz. 

5 ds-DMSO) 1-55 (2H, d, J=12Hz, CH»). 1.74 (2H, dd, Ji=J8=12Hz, CHj), 
1.98-2.05 (2H, m, CHIa). 2.72-2.75 (4H, m, CE«-indole and CHz-phenyl), 
2.96-3.10 (4H, m, 2 X CH2), 3.20-3.32 (2H, m, CHs). 7.20-7.33 (7H, m, 
Ar-H), 7.49 (IH, d, J=8Hz, Ar-H), 7.79 (IH. d, J=2Hz, Ar-H). 9.01 (2H, s, 
triazole-H). 11.19 (IH, s, indole-NH); MS, ES*. m/e=416 for (M+H)* of firee 

10 base. 

EXAMPLE 37 

<^-(M-Py^»Y|>ffyni|>AmAthvl-1.ra.f5.fl.2.4-trinTft1.iUv1Vm.inHn1.a. 
15 vl^TmvnazP tiiiitift- 2,0 Hydrogen Oxalate. 0.1 Etherate. Monohvdrate. 

Prepared firom 3-(5-I1.2.4-tziazol-4*yl]-lK-iadol-3-yl)propan-l-ol 
and N-(lH)-3-(benzylamino)methyl azetidine as exemplified for 
Example 35. The 2.0 hydxogoi oxalate 0.1 etherate monohydrate salt was 
prepared, mp 151-1540C. (Found: C. 56.61; H. 6.06; N. 13.57. 
20 C34H2bN6-2(C2H2O4) 0. l(EtxO)1.0 HsO requires C, 56.29; H. 5.82; 

N, 13.87%). m/e 401 (M+1)*. 5 (360MHz. ds-DMSO) 1.74-1.88 (2H, m, 
CHa). 2.75 (2H. t. J=7.5Hz. CH«). 2.98-3.14 (5H. m. CH and 2 of CHa), 3.77 
(2H, t. J=7.5Hx, CH2), 3.96-4.06 (4H, m. 2 of CH2). 7.31-7.44 (7H. m. 
Ar-H). 7.50 (IH. d. J=8.5Hz. Ar-H). 7.80 (IH. d. J=1.6Hz. Ar-H), 9.02 (2H. 
25 s. Ar-H), 11.18 (IH.s.NH). 

EXAMPLE 38 



4.men»vlamino>methvl-4.hvdroxv-l.f3-r5-a.2.4-triazol-4.vl>.lH-indol-3- 
30 ynproDvllpiperidine 
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a) l-Benzvl-4 .hvdrQxv>4- (<grf-butvloxvcarbonvlamino)methvl 

To a stirred solution of 4-aininomethyl-l-benzyl-4-hydraxy 
piperidine iSynth. Commun., 1994» 24 (10), 1483) (llg» SOmmol) in 

5 dichloroxnethane (300ml) was added di-tert-butyldicarbonate (llg» 

SOmmol). The solution was stirred ovemig^t at ambient temperature, and 
then quenched with 10% aqueous potassium carbonate (150ml). Hie 
organic layer was decanted, dried (sodium sulphate) and evaporated 
under hi^ vacuum. The residue was purified by column chromatography 

10 on silica, using dichloromethane/methanol as eluant, to afford the tUle 
compound (11.6g, 70%), mp 109*112''C. 5 (250MHz, ds-DMSO) 1.16*1.47 
(4H, m. 2 of CH2), 1.27 (9H, s. OC(Me)3), 2.09-2.26 (2H. m, CHs). 2.29-2.44 
(2H, m» CH2). 2.80 (2H, d, J=6Hz, CH2), 3.25 (2H, s, CH2), 4.09 (IH, s, 
OH), 6.49 (IH. t. J=6Hz. NH), 7.08-7.26 (5H. m, Ar-H). MS, m/e=321 for 

15 (M+H)*. 

b) 4^>PY^?^H^^(tgrt■l?^W^oxYmfrQnYlam^p)mftt^Y 

To a solution of the foregoing amine (12.5g, 39mmol) in methanol 
(300ml) was added 10% palladium on carbon (2.5id in methanol (20ml), 

20 and ammonium formate (7g, llmmol). The suspension was stirred at 

ambient temperature for 3h, then the catalyst filtered off and washed with 
methanol. The solvent was evaporated in vacuo and the residue 
triturated with dichloromethane. The resulting solid was dissolved in 
saturated aqueous potassium carbonate and extracted with 

25 dichloromethane (12x). The combined organics were dried (sodium 

sulphate) and evaporated to give the required product as a solid (7g, 78%) 
mp 136-138°C. 5 (360MHz, d^-DMSO) 1.22-1.48 (4H. m. 2 of CHa). 1.38 
(9H. s, OC(Me)3), 2.52-2.62 (2H, m. CHi), 2,62-2.76 (2H, m, CH2), 2.88 (2H, 
d. J=6Hz. CH2). 4.12 (IH. s, OH), 6.49 (IH. t, J=6Hz. NH). MS. m/e=231 
30 for (M+H)*. 
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c) 4'(te^^B^tvloxvca^bonvlammo^methvl-4^hvdroxv.l■r3-rfi^n g d, 
triazol'4-vIV lH-indol-3*vn propvl pjperidine 

The title compound was obtained (2.7g» 60%) &om the compounds 
in steps a and b, as described in Example 36; mp 86''C (sintered). (Found: 

5 60.43; H, 7.79; N, 16.95. C24H34N6O3 H2O 0.4(CHsOH) requires 

C, 60.33; H. 7.81; N, 17.31%. 6 (250MHz, ds-DMSO) 1.26-1.56 (4H, m, 2 of 
CHi), 1,37 (9H, s. OC(Me)s), 1.72-1.90 (2H, m, CHa), 2.14-2.54 (6H, m, 3 of 
CHa). 2.70 (2H, t, J=7Hz, CH2), 2.89 (2H, d, J=6Hz, CH2). 4.15 (IH, s. OH), 
6,66 (IH, br t, NH), 7.25-7.32 (2H, m, Ar-H), 7.47 (IH, d, J=8Ht. Ar-H), 

10 7.77 (IH, d, J=2Hz, Ar-H), 9.02 (2H, s, Ar-H), 1 1,08 (IH, s, NH); MS; 
m/e=^55 for (M+H)*. 

d) 4-Aminomethvl-4-hvdro xv- 1-f 3-f5-a.2.4-triazol-4-vn- IH-indol.a. 

15 To a solution of the preceding product (2.5g, 5.5mmol) in 

dichloromethane (50ml) was added txifLuoroacetic add (4.2ml, 55mmol). 
The mixture was stirred overnight at ambient temperature then further 
trifluoroacetic add (4.2ml, SSmmol) was added and the mixture stirred 
1.5 hours at 35^C. The solvent and excess reagent were evaporated 

20 in vacuo, and the residue dissolved in a minimum of methanol and 
washed with diethyl ether (2 x 10ml). The methanol was evaporated 
in vacuo and the residue partitioned between 10% aqueous potassium 
carbonate and n-butanol. The aqueous was re-extracted with n-butanol 
(3x). The combined organics were evaporated to dryness and the low 

25 melting solid used crude in the next reaction. MS, m/e=355 for (M+H)*. 

5 (250MHz, ds-DMSO) 1.32-1.50 (4H, m, 2 of CH2). 1.72-1.88 (2H, m, CHa), 
2.17-2.36 (4H. m. 2 of CH2). 2.36-2.55 (2H, m, CH2), 2.34 (2H, s. CH2), 2.70 
(2H, t. J=7Hz, CH2), 7.24-7.32 (2H, m, Ar-H). 7.48 (IH. d. J=8H2. Ar-H), 
7.78 (IH. d. J=2H2, Ar-H), 9,02 (2H, s, Ar-H), 11.21 (IH. s. NH). 
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e) 4-menzvlamiii9)^ft^ vl-4-hvdroxv-l-r3J5-a.2.4-tacia2ol>4-vlVlH- 
indol'S-vllDropynpiperidine 

To a stirred solution of the foregoing amine (400ing, l.lmmol) in 
methanol (10ml) was added benzaldehyde (100^1, Immol), i^dal acetic 

5 add (100^1, l.Tmmol) and sodium cyanoborohydride (69mg» I.lmmol). 
The yellow solution was stirred overnight at room temperature, then 10% 
aciueous potassiiun carbonate (5ml) was added. The mixture was 
evaporated in vacuo and the residue partitioned between 10% aqueous 
potassium carabonate and n-butanoL The aqueous was re-extracted once 

10 with n-butanoL Tlie combined organics were evaporated to dryness to 

give a foam which was purified by coliunn chromatography on silica using 
dichloromethane/methanol/ammonia as eluant, to afford the title 
compound (200mg, 41%); mp>60*'C (sintered). (Found: C, 67.55; H» 7.04; 

N, 17.75. CS8HS7N6O H2O requires C, 67.51; H. 7.41; N, 18.17%. 
15 5 (360MHz, da-DMSO) 1,40.1,58 (4H, m, 2 of CH2), 1.74-1,86 (2H, m, CH2), 
2.20-2.55 (6H, m, 3 of CHa), 2.39 (2H, s. CHa), 2.70 (2H, t, J=7Hz. CHa). 
3.71 (2H, s, CHa), 4.01 (IH. s, OH), 7.17-7.32 (7H, m, Ar-H). 7.46 (IH, d, 
J=8Hz. Ar-H), 7.76 (IH, d, J=2H2, Ar-H), 9.00 (2H, s, Ar-H). 11.05 (IH. s, 
NH). MS. m/e=445 for (M+H)*. 

20 

44fN-Benzvl>N-methv»aminolmethvl-4-hvdroxv-l>f3-rS-(l,2.4-triazol-4- 
vlVlH-indol-3>vllDroDvnDiperidine. 2 0 Hydro gen Oxalate. 

25 To a solution of 4-(benzylamino)methyl-4-hydroxy-l-[3-[5-(l,2,4- 

t^iazol-4-yl)•lH•indol-3-yl]p^opyl]piperidine (ISOmg, 0.34mmol) in 
methanol (8ml) were added 38% in water formaldehyde (27^1, 0.37mmol). 
glacial acetic acid (85^1, 1.48mmol) and sodium cyanoborohydride (23mg, 
0.37mmol). The solution was stirred overnight at room temperature, the 

30 10% aqueous potassium carbonate (5ml) was added. The mixture was 
evaporated to dryness and the residue partitioned between 10% aqueous 
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potassium carbonate and dichloromethane. The aqueous was re-extracted 
with dichloromethane (3x). The combined organics were dried (sodium 
sulphate) and evaporated to give the required product (ISOmg. 83%). The 
oxalate salt had mp>132<*C (sintered). (Found: C, 57.17; H, 6.17; 

5 N. 12.59. C3tHs4N6O-2(CX)2H)s 0.75 HzO requires C. 57.09; H. 6.10; 

N. 12.B9%.) S (360MHz. ds-DMSO) 1.64-1.86 (4H. m. 2 of CHs). 1.98-2.12 
(2H. m. CHs). 2.31 (3H. s, CHs). 2.5 (2H. s, CH2). 2.76 (2H. hr t, CHs). 3.0- 
3.17 (4H. m. 2 of CHs). 3.23-3.40 (2H. m. CHs). 3.68 (2H. s. CHs). 7.20-7.40 
(7H, m, Ax-H), 7.50 (IH, d. J=8Hz. Ar-H). 7.80 (IH. d. J=2Hz, Ar-H). 9.02 

10 (2H. s, Ar-H). 1 1. 19 (IH. s. NH). MS, m/e=459 for (M+H)*. 

EXAMPLE 40 

3-(N-Benzvl.N.methvnaminomethvl-l-r2-«-a.2.4-triazol.4-vlV lH.indol..<>. 

15 vDethvllazetidine. 1.5 Hydrogen Oxalate. l.S Hvdrate 

Hie title compound was prepared from Example 35 and 
formaldehyde using the general reductive amination piocediire. The 
1.5 hydrogen oxalate 1.5 hydrate salt was prepared, mp 125-131*'C. 
(Found: C. 56.78; H. 6.16. N. 14.13. Ci4Ha8N6 l.5(CsHs04)1.5 HaO 

20 requires C. 56.48; H. 5.94; N, 14.36%. m/e 401 (M+1)*. 5 (360MHz. 
ds-DMSO) 2.13 (3H. s. Me), 2.71 (2H, d, J=7.6Hz. CHsNMe). 2.90-3.08 
(3H. m. CH and CHs). 3.36-3.46 (2H. m. CHs). 3.64 (2H. s, CH»Ph). 3.77 
(2H, t, J=7.5Hz. CHs). 4.09 (2H. t. J=7.5Hz, CHs). 7.22-7.40 (7H. m. Ar-H). 
7.53 (IH. d. J=8.7Hz. Ar-H). 7.88 (IH. s. Ar-H). 9.03 (2H. s. Ar-H). 11.29 

25 (IH, s, NH). 

EXAMPLE 41 

(3S)-3-(N-nn-a-Methvlbenzvnaminomethvl.l. f2-f5.n.2 4-triazol.4-vn- 
iH-indol-a-vnethvnDVTToUdine. 2.5 H ydrogen Oxalate. 0.5 Hvdrat^ , 
30 0.2 Diethyl BthpratP 
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a) (3S^-NfID-3-(N-fR1>a-Methvlbenzvnamino methvl pvrroUdine 
Prepared from (3R)-N.tcrt-butyloxycarboiiyl-3- 

(methylsidplionyloxyinethyl)pyrroIidine and (R)-a-methyl benzylamine 
using the procedures described for Example 5, parts b and c. 

5 

b) raS^-3.fN-miK»-MethvlbenCTnaminomethvl-l-r2-f5-l ,2.4-M 
vlVlH-indol>3-vI^thvnpvrrolidinft. 2.B Hydrogen Oxalate. O SHvdrate. 
0.2 Diethyl eiherate. 

Methane sulphonyl chloride (1.44g, 12.6mmol) was added to a 
10 stirred suspension of Intermediate 3 (1.9 Ig, 8.4mmol) in anhydrous * 

pyridine (60ml), at -20*'C. The mixture was warmed to room temperature 
and stirred for 2h. The pyridine was removed in xxxcuo, water (100ml) 
added and the mixture extracted with CH2CI1 (3 x 75ml). The combined 
extracts were dried (MgS04), the solvent removed under vacuum and the 
15 residue chromatographed on silica gel eluting with MeOH/CHsCk (9:1) to 
give the desired mesylate (1.50g» 60%). A mixture of the preceding 
mesylate (0.308g» l.Ommol), (3S)-N(II)-3-(N-[R].a* 
methylbenzyl)aminomethyl pyrrolidine (0.35g. 1.71mmol) andKsCOa 
(0.414g, 3.0mmol), in IPA (25ml), was heated at reflux for 4h. The solvent 
20 was removed in vacuo and the residue taken up into CHsCb and washed 
with H2O (x3). The organic was dried (MgS04) and evaporated and the 
residue chromatographed on silica gel eluting with CH2Cl2/MeOH/NH3 
(80:8:1) to afford the title product (0.206g, 50%). The 2.5 hydrogen oxalate 
0.5 hydrate 0.2 diethyl etherate salt was prepared, mp 192-194'*C; 

25 (Found: C. 55.61; H. 5.84; N, 12.68. C25HaoN6-2.5(C2H2O4) 0.5 HaO- 
0.2(Et2O) requires C, 55.76; H. 5.77; N, 12.67%). m/e 415 (M+1)*. 



30 
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EXAMPLE 42 

f3SV3.Q^4Sl.a.MethvlhpriTvn8.«,m omethvl.l.f2.^'S-fl.2.4.triaMl.4.vn.lH- 
indol-3-vDethvnpvrroHdine. 2 S Hydrogen Oxalate 0.6Hvdrate 01 HiPtlivl 
5 fiJ^£zatS 

Pzepared from Intexmediate 3 as described for Example 41. 
mp 191.193*C, (Found: C, 55.31; H, 6.69; N, 12.54. C28HsoNe-2.5(CaHa04)- 
0.6 HaO O.KEtzO) requires C, 55.65; H. 5.68; N, 12.61%). m/e 415 (M+1)*. 

10 EXAMPLE 43 

(3SV3.rN-Furan.3.vlmi.thvnarnin»mAtl.vl.l.r2.ffi.n 2.4-triazol-4.vn.lH- 
»ndQl-3-vl>ethvnPYTrolidine. 2.S H vdrogen Oxalate. 0.65 Diethyl etherate 

15 a) (3S)-N/m-a-fN.Furan.g.vlmPtti,.l'>«o„»nn. ethylpyrrQlidin«. 
Prepared &om (3R)-N-ter<-butyloxycarbonyl-3- 
(methylsulphonylox3rmeUiyl)p]nrrolidine and 3-furanmetbylamine using 
the procedures described for Example 5, parts b and c. 

20 b) (3SV3.0J.Furan.a.vln.Pthvl^amiT.nnr.>ttiv1 .1.f2.f5.n.2 4-triaTnl.A. 
yl)-lH-indol-3-vnethynpyrrolidine. 2.S Hvdro gen Oxalate. 0.65 Diethyl 

Prepared from Intermediate 3 and the preceding pjrrrolidine as 
described for Example 41, (Found: C. 53.81; H. 5.97; N, 12.69. CasHisNOs 

25 2.5(C2HaO4) 0.65(EtaO) requires C. 53.56; H. 5.69. N. 12.66%). 6 (360MHz. 
dfl-DMSO) 1.70-1.84 (IH. m. CH of CH2), 2.14-2.26 (IH. m. CH of CHj). 
2.68-2.80 (IH. m. CH). 2.94-3.24 (5H, m. 2 of CH2 and CH of CH2). 3.26-3.58 
(5H. m. 2 of CH2). 4.02 (2H. s. CHa). 6.65 (IH. s. Ar-H). 7.37 (IH. dd. J=2.1 
and 8.7Hz, Ar-H). 7.40 (IH. s. Ar-H), 7.53 (IH. d, J=8.7Hz, Ar-H). 7.72 (IH. 

30 s. Ar-H). 7.81 (IH. 5. Ar-H). 7.91 (IH. d. J=2. iHz. Ar-H). 9.05 (2H. s. Ar-H). 
11.31 (IH. s. NH). 
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EXAMPLE 44 

faSV3.fN.Furan-2-vlmethvnaniin omethvl.l-r2.(5-(1.2.4-triazol.4.vlVlH- 
5 mdol-3-vbethvnpvrroli «^inft 2 S Hydrogen Oxalate. 0.5 Hvdrate. 

Px^axed as described fox Example 43. (Pound: G, 51.92; H, 6^8; 

N. 13.32. C22HmNsO-2.5(C2H2O4) 0.5 H2O requixes C. 51.92; H, 5.16; 

N. 13.46%). 5 (360MHz, ds-DMSO) 1.7D-1.84 (IH, m. CH of GHs). 2.12- 

2.24 (IH. m, CH of CHa), 2.64-2.78 (IH, m. CH), 2.98 (2H, d, J=6.8Hz. 
10 CHa), 3.04-3.58 (8H, m, 4 of CH2), 4. 16 (2H, s, CHa), 6.5 1 (IH, dd, J=3.2 

and 1.6Hz, Ax-H), 6.57 (IH. d, J=3.2Hz. Ar-H). 7.36 (IH, dd, J=2.1 and 

8.7H*, Ax-H), 7.40 (IH. s. Ax-H). 7.52 (IH. d, J=8.7Hz, Ax-H), 7.74 (IH, d. 

J=1.6Hz. Ai-H). 7.90 (IH, s, Ax-H). 9.04 (2H. s, Ax-H). 1 1.3 1 (IH. s. NH). 

15 EXAMPLE 45 

(3S>-3-IN-mW-flHvd TOxvme«hvnbenzvllaminomethvI-l-r2-f5-fl.2.4- 
tria2ol-4-vn-lH-in dol-3-vnethvnpvTTolidme. 2.4 Hydrogen Oxalate. 
01 Hydrate. 

20 

1. (3SVN(m-3- rfft^-a-fHydroxvmethy»bengvllaminomethvlpvrroUdine 
a) faa-N-terf-B utyloxvcarbonvl-S-mwnivdxoxvmethvDbenzvll 

amimpmethYliPYinrpliAing 

25 A solution of (R)-(-)-phenylglycmol (2.20g. 16. Immol) and (3R)-N- 

(ert-butyloxycarbonyl-S-methylsulphonyloxymethylpyrrolidine (1 .Og, 
3.58mmol), in toluene (20ml). was beated at ISO^C for 6h in sealed 
pressure tube (Aldrich). The solvent was then removed under vacuum 
and the residue taken up into ethyl acetate (200ml) and washed with 

30 water (x4). The organic was dried (MgS04) and evaporated and the crude 
product chromatographed on silica gel eluting with CH2Cl2/MeOH (97:3) 
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to give the title-a-(hydToxymethyl)beiizylaminomethylpyTrolidiiie (l.Og, 
87%), 6 (360MHz. CDCI3) 1.45 (9H. s. OCQAeh). 1.52-2.60 (5H. m. CH2 and 
CH), 2.90-3.76 (7H. m, 3 of CH« and CH). 7.25-7.39 (5H, m. Ar-H). 

5 b) ^3SVNfm-3.rmW.Hvdroxvmethvnbepr.v1]aini».om ethvlnvrroHdmc 
Prepared from the preceding N-Boc pyrroUdine tiaing the procedure 
described for Example 5, part c, 5 (250MHz. CDCI3) 1.25-1.45 (IH. m. CH 
of CHa). 1.83-1.97 (IH, m. CH of CH8).2.14-2:61 (4H. m. 2 of CHs), 2.80- 
3.09 (3H. m. CHa and CH). 3.46-3.76 (3H, m, CHs and CH). 7.25-7.38 (6H, 
10 m. Ar-H). 

2. (3SV3.rN-fR^.<i-fHvdToxvmethvl>benzvnaminometh vl.l-r2-ffl.n.2.4- 
tiiazol-4-vn-lH-indol-3-vl^ethvnDvrrolidine. 2.4 Hydro gen Oxalate 
0.1 Hydrate 

15 Prepared from Intermediate 3 and the preceding pyrrolidine using 

the procediire described for Example 41. mp ISS'C, (Found: C. 55.11; 

H, 5.58; N, 12.85. (^ssHsoNsO 2.4(C3HsO4)-0.lH2O requires C, 55.20; 

H. 5.44; N, 12.96%), m/e 431 (M+1)*. 5 (360MHz. De-DMSO) 1.64-1.76 (IH. 

m, CH of CHs). 2.12-2.24 (IH, m. CH of CHs). 2.64-2.76 (2H, m, CH2), 2.88- 
20 2.94 (IH. m, CH), 3.04-3.14 (3H, m, CH2 and CH of CH2), 3.30-3.42 (3H, 

m. CHs and CH of CHa). 3.46-3.66 (IH. m. CH of CHa). 3.73 (2H. d. 

J=5.7Hz. CHa). 4.12-4.16 (2H. m. CHa). 7.34-7.54 (8H, m. Ar-H), 7.90 (IH. 

s. Ar-H). 9.04 (2H. s, Ar-H). 11.31 (IH, a, NH). 

25 EXAMPLE 4fi 

f3SV3-nM-fSVa-(Hvdroxvmethvnben2vl1a minomethvl- 1 -r2-f 5-f 1 ■2.4.triazol. 
4-vn-lH-indol-3.vnethvllDvrrolidine. 2 4 Hvdrow. n OxalatP O.lHvdrate. 



30 a) (3S>-NflI^-3-f(SWrHvdroxvmethvn benzvllaminomethvlDvrroUdint> 
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Prepared from (S)-(+)-phenylglycmol and (3R)-N-ter<- 
butyloxycarbonyl-S-methylsulphonyloxymethylpyrroIidine using the 
procedures described for Example 45, part la. 

5 b) f3SV3-fN-fSW-rHvdroxv mBthvnben«^11giritnnmPtlivl.1.r2.fS.n-2 4- 
triii«>l-4.vl'>-lH-mdo l-3-vl^ethvnpvrroKdine. 2.4 Hydrogen Oxalate. 
01 Hydrate. 

Prepared firom Intermediate 3 and the preceding pyrrolidine using 
the procedure described for Example 41, mp 155°C. (Found: C. 55.35; 
10 H, 6.71; N. 12.82. C2sH3oN6O-2.4(CjH2O4) 0.1 H2O requires C, 55.20; 
H. 5.44: N, 12.96%). m/e 431 (M+l)*. 

EXAMPLE 47 

15 (3S).3.rN.Benzvl.N-f2.hvdroxv^ethv naminomethvl-l-f2.r5.fl.2.4-triazol-4- 
vlVlH-indol.a-vl'tethvnn vrrolidine. 2 4 Hydrogen Oxalate. 

a) f3S^-NfH^.3-fN-Benzvl-N-(2-hydTo xy>ethynaminoinethvlpvrrolidine 
Prepared from N-benzylethanolamine and (3R)-N-ter(- 
20 butyloxycarbonyl-3-methylsulphonyloxymethylpyrrolidine using the 
procedures described for Example 6, parts b and c. S (250MHz, CDCla) 
1.24-1.60 (2H, m. CH«). 1.82-1.94 (2H. m. CHs). 2.26-3.06 (9H. m. 4 of CHj 
and CH), 3.56-3.60 (2H, m, CH2). 7.20-7.36 (5H. m. Ar-H). 

25 b) r3SV3-rN-Benzvl-N-f2-hvd roxy^ethvllaminomethvl-l-r2-(5-a.2.4- 

triazol-4-vlVlH-indol-3-vI^ thynpyrrolidine. 2.4 Hvdroeen Oxalate. 

Prepared from Intermediate 3 and the preceding pyrrolidine using 

the procedure described for Example 41. mp 1 17<'C. (Found: C. 55.93; 

H. 5.39; N. 12.50. C26H32N60-2.4(C2H204) requires C. 55.99; H. 5.61; 
30 N. 12.72%). m/e 445 (M+1)', 5(360MH2. Dc-DMSO) 1.5G-1.70 (IH. m. CH 

of CH2). 2.04-2.16 (IH. m. CH of CH2). 2.52-2.68 (7H. m. 3 of CH2 and CH). 
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3.04-3.12 (2H, m. CHs). 3.28-3.52 (6H, m. 3 o£CH2). 3.68 (2H. ABq, 
J=14Hz. CHj). 7.20-7.34 (5H, m, Ar-H). 7.38 (IH, dd, J=8.6 and 1.5Hz, 
Ar-H), 7.53 (IH, d, J=8.6H2, Ar-H), 7.89 <1H, d. J=1.5Hz, Ar-H), 9.03 (2H, 
s. Ar-H), 11.31 (IH, s. NH). 



f3SV3-(N.Ph* >ii«'»Tiv1^«»iiniiiomi>thvl.l.f2^fS-a2.4-triazol-4-vn-lH.mdo1.3. 
vnethvnpvr rolidine. 2 .SHydrogen Oxalate. PftiriilivHr«tA 



a) faS'>-N-/m-3-rN-Phenetli^l^aininnTne«hvlT>vrroKdine 

Prepared firom phenethylamine and (3R)-N-ter£-butyloxycarbonyl-3- 
methylsulphonyloxjrmethylpyrrolidine usinif the procedures described for 
Example 5, parts b and c. 

15 

b) (3SV3.fN-Phenethv»ammomethvl. I.r2.(5.f 1.2.4.tria«>1.4.vn. IH- 
indol-3-vltethvnPVrgo|it^inft, ^ S Hyl^rf>gpn ChittUt^, ftf(xn\^y^i;at^^, 

Prepared firom the preceding pyrrolidine and Intermediate 3 using 
the procedure described for Example 41, mp 189-190<*C, (Found: C, 55.59; 

20 H, 5.55; N, 12.85. C3BHaoN6-2.5(C2Hi04>H20 requires C. 55.55; H. 5.59; 
N, 12.96%). m/e 415 (M-t-1)*, 5 (360MHz, Ds-DMSO) 1.74-1.86 (IH. m, CH 
of CHs). 2.14-2.26 (IH. m. CH of CHs). 2.68-3.60 (15H. m. CH and 7 of 
CHa), 7.22-7.40 (7H, m. Ar-H). 7.53 (IH. d, J=8.6Hz. Ar-H), 7.92 (IH, d, 
J=1.5Hz. Ar-H), 9.05 (2H, s. Ar-H). 11.30 (IH, s* NH). 



f3S>-3-(N-Phe nethvl.N.mcthvl>aminomethvl-l-r2-f5-fl.2.4-triazol-4-v n.lH-indol- 
3vl)ethvllpv rrDlidine. 2.5 Hydrogen Oxalate. OlDiethvl etherate 



5 



EXAMPLE 48 



10 



25 



EXAMPHyE 49 



30 

a) f3S).NfHV3.nNj.Phgnethvl-N-methvnaminomethvlpvrrolidine 
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Prepared firom N-phenethyl-N-methylamine and (3R)-N-iert- 
butyloxycarbonyl-3-xnethylsulphonyloxymethyl pyrrolidine using the 
procedures described for Example 5, parts b and c. 

5 b) f3SV^-Q^-Phenethvl-N.meth Yy>?"^"'^"^^vl-l-f2-f5-(1.2.4.triazoI.4-^ 
IH-indfll-S-vBethvUpyrrolidmc. 2.5 HvdrogMi Oxalate. O.lDieflivlcthCTate. 

Prepared firom the preceding pyrrolidine and Intermediate 3 using 
the procedure described for Example 41. mp leS-lTCC. (Found: C, 57.02; 
H. 5.71; N, 12.78. Cs6Ha2NB-2.6(C2H2O4) 0.1(Diethyl ether) requires 

10 C, 57.05; H, 5.79; N, 12.71%), m/e 429 (M+1)*. 



f3SV3.(N.a.Dimethvlbenzvnami iiomethvl-l.T2.f5.fl.2.4-triazol-4-vn.lH- 
15 indol.a.vnethvnnvrroUdine 2 4S Hydrogen Oxalate. 0. 1 Diethyl etherate 
Prepared firom Intermediate 3 and (3R)-N-rert-butyloxycarbonyl-3- 
methylsulphonyloxymethylpyrroliduie using the general procedures, mp 
172-174''C. (Pound: C. 57.15; H, 5.94; N, 13.14. Ca6NMN6-2.45(C2H204)- 
0.1(Diethyl ether) requires C. 57.26; H, 5.82; N. 12.80%). m/e 429 QA+lT, 
20 S (360MHz. D«.DMSO) 1.61 (6H. s. 2 of CHa). 1.61-1.70 (IH. m. CH of 

CHs). 2.10-2.21 (IH. m. CH of CHs), 2.54-2.62 (3H. m. CH2 and CH). 2.96- 
3.48 (8H, m, 4 of CHi). 7.30-7.57 (8H, m. Ar-H). 7.84 (IH, d, J=1.8Hz. 
Ax-H). 8.92 (2H. s. Ar-H), 11.12 (IH, s. NH). 

25 EXAMPLE 51 



EXAMPLE SO 



30 



(3SV3-fN-rS1 -a-Methvlbenzvnaminom ethvl-l-f2-(5.( 1.2.4.triazol.lvlVlH- 
indol-3-vl)e thvnDvrr olidine. 2.5 Hydrogen Oxalate. 0.2 Hydrate. 



a) 2-r5.(1.2.4-Triazol-l-ylVlH-indol-3-yllethvl alcohol 
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Prepared firom 4-(1.2,4-triazol-l-yl)amline (EP497512) as described 
for Intermediate 3, 5 (250MHz, De-DMSO) 2.89 (2H, t, J=7.2Hz. CHs), 
3.64-3.74 (2H, m, CHa), 4.67 (IH, t, J=5.3Hz, OH), 7.29 (IH, d, J=2.3Hz, 
Ar-H), 7.47 (IH, dd, J=8.7 and 1.5Hz, Ar-H), 7.53 (IH, dd, J=8.7 and 
5 2.3Hz. Ar-H), 7.95 (IH. d. J=1.9Hz, Ar-H). 8.19 (IH, s, Ar-H). 9.19 (IH, s, 
Ar-H), 11.10 (IH, s, NH). 

b) (aSV3-n>J-rS1-ct.Methvlben«^ni.miTiftni«>thvl.i.r2.(5-fl.2.4.triazol.l. 

vn-lH-indol-a-vnethvnnifrrftllHmi.. 2.5 Hydrogen Oxalate. 0.2 Hvdrate 
10 Prepared from 2-[5-(1.2.4-triazol-l-y^-lH-indol-3-yl]etIiyl alcohol 

and (3S)-N(IO-3-(N-[S]-a-methylbenzyl)anunomethyl pyrrolidine as 

described for Example 41. mp 203-204'>C, (Found: C. 55.95; H. 5.51; 

N. 13.11. C25H3oN6-2.5(C2H304) 0.2 HsO requires C. 56.02; H, 5.55; 

N. 13.07%). m/e 415 (M-i-1)^. 5 (360MHz. De-DMSO) 1.54 (3H, d. J=6.7Hz. 
15 CHs), 1.60-1.74 (IH, m. CH of CHj), 2.1 1-2.22 (IH, m, CH of CH2), 2.60- 

3.56 (lOH. m, 4 of CHi and 2 of CH of CHs), 4.24-4.30 (2H. m, CHa). 7.34- 

7.56 (8H, m, Ar-H). 8.03 (IH, s, Ar-H), 8.19 (IH, s, Ar-H), 9.19 (IH, s. 

Ar-H). 1 1.28 (IH. s. NH). 

20 EXAMPLE 52 

f3S^-3-fN-rRl-<ifHvdroxvmethvnbenzvnaminomethvl-l-f2.f 5-fl.2.4.tria2ol- 
l-vlVlH-indol.3-vl)ethvnpvrroUdine. 2.0 Hydrogen Oxalate. 0.3 Hvdrate. 
Prepared from 2-[6-(1.2.4-triazol-l-yl)-lH-indol-3-yl]ethyI alcohol 

25 and (3S)-N(H)-3-[(R)-a-(hydrbxymethyl)benzyllaminomethyl pyrrolidine 
using the procedures described for Example 41. mp 173-174''C. (Found: 
C. 56.57; H, 5.77; N. 13.57. C2»H3oNsO-2.0(C2H2O4) 0.3 H2O requires 
C. 56.54; H. 5.66; N. 13.64%). m/e 431 ^+1)% 5 (360MHz. De-DMSO) 
1.62-1.76 (IH. m. CH of CHj). 2.10-2.22 (IH, m. CH of CH*), 2.56-2.72 

30 (2H. m. CH and CH of CHi). 2.80-2.90 (IH, m. CH of CH2). 3.02-3.52 (7H. 
m. 3 of CHa and CH). 3.64-3.70 (2H. m. CH2). 4.02-4.06 (2H. m. CHs), 7.32- 
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7.57 (8H, m. Ar-H), 8.03 (IH. s. Ar-H), 8.20 (IH. s. Ar-H), 9.18 (IH. s. 
Ar-H). 11.28 (IH. s. NH). 

EXAMPLE S3 

5 

f3SV3.n^-Benzvl'>a minomethvl-l-r2.r5-fl.2.4-triazol-l.vlmethvl)-lH-indol- 
a-vnethvnnvrro1iHiin>, ^ A Hydrogen Oxalate. 



a) 2.r5.(1.2.4.Triazol- l-vlmeth vlV lH.indol.3.vnethvl alcohol 

10 Prepared from 4-(l>2.4-tziazol- l-ylmethyl)aniline (EP4975 12) as 

described for Intermediate 3, 5 (250MHz. D4-MeOH) 2.S6 (2H, t. J=7^Hz. 
CHj), 3.80 (2H, t. J=7.2Hz, CHs), 5.46 (2H. s, CH2), 7.08 (IH, dd. J=1.7 
and 8.6 Hz. Ar-H), 7.11 (IH. s. Ar-H). 7.33 (IH. d. J»8.6Hz. Ar-H). 7.58- 
7.59 (IH, d, J=1.7Hz, Ar-H). 7.97 (IH, s. Ar-H), 8.44 (IH. s, Ar-H). 

15 

b) (3S'>-3-<N-Ben zv»aminomethvI.l.l2-fS-(1.2.4-triazol-l.vlmethvn- 
IH-indol-a-vnethvlTpvrrolidine. 2.4 Hydrogen Oxalate. 

Prepared firom 2-[5-(1.2,4-triazol-l-ylmethyl)-lH-indol-3-yl]ethyl 
alcohol and (3S)-N(H)-3-N-(benzyl)anunoinethyl pyrrolidine as described 

20 for Example 41. mp 154-156*C, (Found: C, 56.92; H, 5.49; N, 13.40. 
C2sHsoN6-2.4(CtH204) requires C, 56.76; H. 5.56; N. 13.33%). m/e 415 
(M+D*. 5 (360MHz. Dg-DMSO) 1.72-1.86 (IH. m. CH of CHa), 2.15-2.28 
(IH. m, CH of CH2). 2.70-2.84 (IH, m. CH), 3.00-3.62 (lOH. m, 5 of CHa), 
4.16 (2H, s. CH2). 5.44 (2H. s, CHa), 7.07 (IH. d, J=8.6Hz. Ar-H). 7.27 (IH, 

25 s. Ar-H). 7.35 (IH. d. J=8.6Hz. Ar-H), 7.40-7.54 (5H, m, Ar-H). 7.63 (IH. s. 
Ar-H), 7.95 (IH. s. Ar-H), 8.64 (IH, s. Ar-H). 11.07 (IH, s. NH). 

Examples 54 and 55 were prepared from 2-[5-(l,2.4-triazol-l-ylmethyl)- 
lH-indol-3-yl)ethyl alcohol and the appropriate pyrrolidine using the 
30 standard procedures. 
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KXAMPLE 64 

faS^.3.n>I.rS1-tt-Mftthvlhenzvl ^ammomethvl-l-r2-(5-a.2.4-triazol-l- 
vlmethvn-lH-indol- a-vl'>ethvnpvrroKdme. 2.35 Hydrogen Oxalate. 
5 01 Diethyl etherate. 

mp: 195-197-C. (Found: C. 56.99; H. 5.65: N, 13.16. CssHsaNe- 
2.35(C2H«O4) 0.3(HaO) 0.1(diethyl ether) requires C, 57.21; H, 5.91; 
N, 12.87%), m/e 429 (M+1)*. 

10 EXAMPLE 55 

f3SV3.fN-rRl.tt.ffIv dTnxvinethyl^henzvnaininomethvM.r2.f5-(1.2.4- 
tria7.nl.l.vlmethvtt-lH.indol -3.vnethynpvrrolidine. 2.25 Hvdroeen 
O^calate. 

15 mp: 102-105''C. (Found: C, 56.60; H, 5.79; N, 13.02. 

Cs8Ha3N«0-2.25(C;3H304) requires C. 56.61; H. 5.69; N. 12.99%). 
m/e 445 (M+1)*. 



20 



EXAMPLE 56 

f3SV3-QJ.Be ngvl.N.methvl'>ftminoinethvl.l.r2-f5-fimidazol-l-yl)-lH-indol- 
a-vl^ethvllnvrrolidine. 2 0 Hydrogen Oxalate. Hemihvdrate. 



a) 2.I5~amidazo l l-vlVlH.indol.3.vllethvl alcohol 

25 Prepared from 4-(imidazol-l-yl)aniline (EP497512) as described for 

Intermediate 3. 6 (360MHi, De-DMSO) 2.87 (2H. t. J=7.2Hz. CHj). 3.64- 
3.70 (IH. m. CH2-OH). 4.61 (IH. t, J=5.3Hz. OH). 7.08 (IH. s. Ar-H). 7.25- 
7.27 (2H. m. Ar-H), 7.44 (IH. d. J=8.8Hz. Ar-H). 7.64 (IH. d. J=2.5Hz. Ar- 
H). 7.70 (IH. d. J=2.1H2. Ar-H). 8.11 (IH. s. Ar-H). 1100 (IH. s. NH). m/e 

30 228 (M+1)'. 
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b) faSV3.rN-Ben«vl-N.metfiv naminomethvl-l-f2-f5-fiimdazol->-Yl)-^H- 
itiHnl.a.vl^ethvnpvrrolidine. 2 0 Hydrogen Oxalatft Hemihydrate. 
To a sdution of 0S)-N(E^-3^N-meth^-N4)enz3^aininome&yip^^ 
5 (0.2 Ig, 1.02inmol) in anhydrous DMF (3inl) was added K2C03 (0.1 14g, 
CSSmmol) and. dropwise. a solution of the mesylate of the preceding 
alcohol (0.168g. 0.55mmol) in DMF (7ml). The mixture was heated at 
50'C for Ih and th«i at 70'»C for 2h. After cooling, the solvent was 
removed under vacuum and the residue partitioned between CHsCls 
10 (3 X 25ml) and water (25ml). The combined organics were dried (Na3S04) 
and evaporated and the residue chiomatographed on silica gel eluting 
with CHaCkfl^eOH/NHs (90:10:1) to give the desired product (0.134g, 59% 
from the alcohol). The 2.0 hydrogen oxalate hemihydrate salt was 
prepared, mp 920C (dec), (Found: C, 59.53; H, 6.12; N, 11.83. 
16 Ca6HsiN6-2(C2HsO4)0.5 H2O requires C. 59.79; H, 6.02; N, 1 1.62%), m/e 
414 (M+1)*, 5 (360MH2. Db-DMSO) 1.60-1.74 (IH. m. CH of <m»), 2.09- 
2.20 (IH. m. CH of CHa). 2.24 (3H, s. CHa), 2.54-3.58 (llH, m. 5 of CH2 
and CH), 3.66 (2H. ABq, J=13.3Hz, CHa), 7.16 (IH, s, Ar-H), 7.26-7.39 
(7H. m. Ar-H). 7.51 (IH, d, J=8.5Hz. Ar-H), 7.73 (IH. d. J=1.2Hz, Ar-H), 
20 7.85 (IH. d. J=2.0Hs, Ar-H), 8.26 (IH, s, Ar-H). 1 1.24 (IH, s. NH). 

FXAMPI.E S7 

r3SV3.(N-Benzvl-N.methvl^ai niTioinethvl-l-f2-(5-a.2.4-triagol-l- 
25 vlmethvn-lH.intlol-3•v 1^pthvnDvr^oliding■ 2.5 Hydrogen Oxalate. 

Prepared from 2-t5-(1.2,4-triazol-l-ylmethyl)-lH-indol-3-yl]ethyl 
alcohol and (3S)-N(H)-3-(N-methyl-N-benzyl)aminomethylpyrrolidine 
using the procedure described for Example 41. The 2.0 hydrogen oxalate 
hemihydrate salt was prepared, mp 154-155''C, (Found: C, 57.10; H, 5.95; 
30 N. 12.66. C2sH32N6-2.5(C2H204) requires C. 56.96; H. 5.70; N. 12.85%), m/e 
429 (M+D*. 5 (360MHz. Dc-DMSO) 1.60-1.72 (IH. m. CH of CHi). 2.08- 
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2.20 (IH, m, CH of CH2), 2.26 (3H, s, CH3). 2.52-3.60 (llH, 5 of CH2 
and CH), 3.69 (2H, ABq, J=13.4Hz, CHa), 5.42 (2H, s, CH2), 7.05 (IH, d, 
J=8.5Hz, Ar-H), 7.25-7.35 (7H, m Ar-H), 7,60 (IH, s, Ar-H), 7.92 (IH, 
Ar-H), 8.58 (IH, s, Ar-H), 11.02 (IH. s NH). 

5 

EXAMPLE 58 

»H»»T^l.i.vlmethvlVlH -indQl.3-vnethvllpvrroUdine. 2.0 Hydrogen 
10 fhtftlflte- 0. 17 Diethyl etherate. 

a) ^RVNffn-3*^-Methvl-N -rSl^-methvlben2V»aininam 

Glacial acetic add (0.9xnl, 15.7mmol) and sodium cyanoborohydzide . 
(0.495g, 7.88mmol) were added successively to a stirred solution of (3S)-N- 
15 tert-butyloxycarbonyl-3-(N-[Sl-a-methylbenzyl)aminometliylpyrrolidine 
(1.92g, 6.31mmol) in methanol (150ml), at O^'C. A solution of 
formaldehyde (0.623g of a 38% w/v solution, 7.8&mmol), in methanol 
(50ml), was added dropwise oyer 0. Ih. The mixture was stirred at 0**C for 
4.5h and then at +25*^0 for 1.25h before adding saturated K2CO3 solution 
20 (25ml) and removing the solvent under vacuum. Ethyl acetate (100ml) 
was added to the residue and washed with water (xl), saturated K2C03 
solution (xl) and brine (xl), dried (MgS04) and evaporated. The residue 
was chromatographed on silica gel eluting with CH2Cl2/MeOH (95:5) to 
give (3R)-N-eeri-butyloxycarbonyl-3-(N-[Sl-a-methylbenzyl-N- 
25 methyDaminomethylpyrroUdine (2.02g, 100%). 

A solution of the preceding carbamate (2.01g. 6.32mmol) in 90% 
HCO2H (40ml) was stirred at 0*C for 2.75h and then at +25*»C for 16h. 
The reaction was quenched by the addition of methanol and the solvents 
removed under vacuum. The residue was azeotroped with ethanol and 
30 then taken up into a small volume of water and basified with saturated 
K2CO3 solution. The aqueous was extracted with n-butanol (2 x 50ml), the 
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combined extracts evaporated in vacuo and the inorganics removed by 
trituration with CH2CI2 and filtering. The filtrate was dried (MgS04) and 
evaporated and the residue chromatographed on silica gel, eluting with 
CHaClaMeOH/NHs (15:8:1) to give the title pyrrolidine (1.25g, 89%), 
5 5 (250MHz, CDCls) 1.34 (3H, d, J=6.8H2, Cais). 1.52-1.67 (IH, m, CH of 
CHa). 1.96-2.10 (IH. m, CH. of CHa). 2.17 (3H. s. CH3), 2.25-2.52 (3H, m, 
CH of CHa), 2.72 (IH, dd, J=11.3 and 7.3Hz, CH of CHa). 3.10 (2H, dd. 
J=8.0 and 6.6Hz, CH of CHa). 3.25 (IH; dd, J=11.3 and 7.3Hz. CH of CHa), 
3.57 (IH, q, J=6.8Hz, CH). 5.97 (IH, br s, NH). 7.20-7.34 (5H, m, Ar-H). 

10 

b) f<^TtV3.fN-Me t>tvl.N.IS1.a-metfavlbenzvnaminoTnethvl-l-f2-5-(1.2.4- 
triiiM>l.l.vlmethvlVl H-indQl.3.vl)ethvllpvrrolidine. 2.0 Hydrogen 
Oxalate. 0.1 7 Piethvl etherate. 

The title compound was prepared from the preceding pyrrolidine 
15 and the mesylate of 2-[5-(l,2,4-tciazol- l-ybnethyl)-lH-indol-3-yl]ethyl 

alcohol using the standard coupling procedure. The 2.0 hydrogen oxalate 
0.17 diethyl etherate salt was prepared, mp 148-149'>C, (Found: C, 59.82; 
H, 6.58; N, 13.32. CaiHa4N6-2.0(CaH2O4) 0.17(diethyl ether) requires 
C, 59.90; H, 6.30; N, 13.23%), vale 443 (M+1)*. 6 (360MHz. Ds-DMSO) 1.34 
20 (3H, d, J=6.9Hz, CHa), 1.60-1.71 (IH, m, CH of CHa). 2.06-2. 16 (IH, m. CH 
of CHa), 2.17 (3H, s, CHs), 2.40-2.66 (3H. m, CH of CHa). 2.92-3.09 (3H. m. 
CHa and CH of CHa). 3.29-3.50 (5H. m. 2 of CHa and CH of CHa). 3.73 (IH. 
q. J=6.9Hz, CH). 5.45 (2H. s. CHa), 7.09 (IH, d. J=8.4Hz. Ar-H). 7.22-7.38 
(7H. m, Ar-H), 7.59 (IH. s. Ar-H). 7.91 (IH. s. Ar-H). 8.51 (IH. s. Ar-H). 
25 10.87 (IH. s, NH). 

EXAMPLE 59 

f.^R')-<^.fN.Methvl-N.rR1-a-hvdroxvme thvIbenzvnaminomethvl-l-[2-(5- 
30 n.2.4-triazoM -vlmethvlVlH.indol-3-vnethvllPYrrolidine. 1.9 Hvdrpggn 
Oxalate. Hemib vdrati> 0 05 Diethyl etherate. 
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The title compound was prepared from (3R)-N(H)-3-(N-methyl-N- 
[R]-a-hydit>xymethylbenzyl)aniinoinethylpyrroIidine and the mesylate of 
2-[5-(l^,4-tiiazol-l-ylmethyl)-lH-indol-3-yl)ethyl alcohol using.the 
l^eneral procedure. The 1.9 hydrogen oxalate hemihydrate 0.05 diethyl 
5 etherate salt was prepared, mp 154-155'>C, (Found: C, 57.26; H. 6.26; 

N. 12.75. C37H34N8O l.9(CsHsO4)-0.5HtO 0.05(dieihyl ether) requires 
C, 57.25; H. 6.09; N. 12.92%), mJe 459 (M+1)*, 5 (360MHz, Ds-DMSO) 
1.63-1.72 (IH, m, CH of CHa), 2.04-2.14 (IH. m. CH of CHa). 2.19 (3H, s, 
CHs), 2.51-2.68 (3H. m, CH and CHs). 3.00-3.10 (3H, m, CH of CHa and 
10 CHs), 3.30-3.50 <5H. 2 of CHz and CH of CHO, 3.63-3.89 (3H, m. CH and 
CHa). 5.43 (2H, s, CHa), 7.07 (IH, d. J=8.3Hz, Ar-H), 7.24-7.36 (7H, m, 
Ar-H). 7.58 <1H, s, Ar-H), 7.89 (IH, a, Ar-H), 8.50 (IH, s, Ar-H), 10.86 (IH, 
s.NH). 

15 EXAMPT.R fiO 

f3R^-3-fN-Methvl-N-rS1-a.methvlcvclohexvlmethvl>flminoinethvl-l-f2-f5. 
f 1.2.4.triazol.l.vlmethvlVlH-indol.3.vnfttlivlfavrrolidine. 2.25 Hvdromn 
Oxalate. 0. 17 Diethyl etherate. 
20 Prepared from 2-[5-(1.2,4-tiiazol-l-ylmethyl)-lH-indol-3-yl)ethyl 

alcohol and (3R)-N(H)-3-(N-methyI-N-[S]-a-methylcyclohexylmethyl) 
aminomethylpyrrolidine using previously described procedures. The 2.25 
hydrogen oxalate 0.17 diethyl etherate salt was prepared, mp 191-192''C, 
Found: C. 58.13; H. 7.40; N. 12.80. Ca7H«oN6 2.25(CaH2O«) 0.17(diethyl 

25 ether) requires C, 58.22; H. 7.02; N, 12.66%), m/e 449 (M+iy, 5 (360MHz, 
Ds-DMSO) 0.82-0.93 (2H. m, CH2), 0.91 (3H, d, J=6.6Hz, CH3). 1.09-2.40 
(4H. m. 2 of CHa), 1.56-1.74 (5H. m. 2 of CHa and CH of CHa). 1.88-1.96 
(IH, m, CH), 2.06-2.16 (IH, m, CH of CHa), 2.21 (3H. s. CHa), 2.36-2.44 
(IH, m, CH), 2.48-2.62 (3H, m, CHa and CH of CHa), 3.00-3.10 (3H, m, 

30 CHa and CH of CHi), 3.28-3.48 (5H, m, 2 of CHa and CH), 5.43 (2H. s. 
CHa), 7.07 (IH, dd, J=1.6 and 8.4Hz. Ar-H). 7.24 (IH. d. J=1.6Hz. Ar-H), 
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7.35 (IH, d, J=8.4Hz, Ar-H), 7.58 (IH, s. Ar-H). 7.89 (IH, s. Ar-H). 8.49 
(IH, s. Ar-H). 10.85 (IH, s. NH). 



5 

(3RV3.(3.rR1-Hvdroxv-2-mi-phen vlpineTidin-l-vl)methvl>^ 
triMQl>l-vlmethvlVl H-mdQl-3-vltethvl1t)vrroKdme. 2>35 Hydrogen 

10 a) (3RVNffIV3.n -rR%Hvdraxv-2-mi.phenvlpii)m metfavipvrroKdine 
A mixture of (3R)-N-tert-butyloxycarbonyl-3- 
(methylsulphonyloxymetliyiypyrrolidine (l.Og, S.SSmmol) and N(H)-3-[R]- 
hydroxy-2.IRl-phenylpiperidine (3.17g, 17.g2nimQl>, in toluene (12ml), 
' was heated in a sealed tube at ISO'^C for 8h. The solvent was removed 
15 in vacuo and the residue partitioned between CHsCb (2 x 150ml) and 
water (30ml). The extracts were dried (Na2S04) and evaporated and the 
residue chromatographed on silica gel eluting with CHsCWMeOH (95:5) to 
give the desired 3-(piperidinylmethyl)pyrroIidine (1.09g, 85%). To this 
material was added formic acid (20ml) and the solution stirred at +25^C 
20 for 16h. The formic acid was removed under reduced pressure and the 
residue basified with saturated EsCOa solution. The aqueous was 
extracted with CHsCb (8 x 100ml). the combined extracts dried (NaiSOO 
and evaporated. The crude product was chromatographed on silica gel 
eluting with CH2Cl2yMeOH/NH3 (30:8:1) to give the title-pyrrolidine 
25 (0.79g. 100%). 

b) (3RV3-(3-nn-Hvdroxv-2-m i>phenvlpiperidin-l>vl>methvM-f2-(5- 
a.2.4-triazoM-vImcthvl>-l H-indQl>3-vnethvnpvrrolidine. 2.35 Hydrogen 
Qxftlatg, 

30 Prepared from the preceding pjnnrolidine and the mesylate of 2-[5- 

(l,2,4-triazoM-ylmethyl)-lH-indol-3-yllethyl alcohol using the standard 
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coupling procedure. The 2.35 hydrogen oxalate salt was prepared, mp 
118"C, (Found: C, 58.24; H. 6.22; N, 11.82. C29Ha6N60-2.35(C2H204) 
requires C, 58.14; H, 5.89; N, 12.07%), mJe 485 (M+I)*, 6 (360MHz, 
DeJJMSO) 1.52-3.72 (21H. m, 3 of CH and 9 of CHa), 5.42 (2H, s, CHa), 
5 7.06 (IH, dd, J=1.5 and 8.6Hz, Ar-H). 7.21 (IH. d, J=1.5Hz. Ar-H). 7.25- 
7.43 (6H, m, Ar-H), 7.57 (IH, s, Ar-H), 7.93 (IH. s, Ar-H). 8.58 (IH, s, 
Ar-H), 11,03 (IH, s, NH). 

EXAMPLE 62 

10 

f3m-3.(3-rR1-Hvdroxv.2-rRl-Dhenvlpiperidin.l -vl>methvM-f2-(5-fl.2.4- 

triaaiol-l.vtt.lH-mdol-3-vbethvnpvrrolidine. Sesauioxalate. 

Prepared firom (3R)-N(H)-3-(3-[R]-h]rdroxy-2-[R]-phenylpiperidin- 

l-yl)methylpyrrolidine and 2-[5-(l,2.4-triazol-l-yl)-lH-indol-3-yl]ethyl 
15 alcohol using the general procedure. The sesquioxalate salt was prepared. 

mp 192-193°C. (Found: C. 64.49; H, 6.30; N. 13.83. 

C»HmN601.5(C2Hs04) requires C, 61.48; H. 6.16; N. 13.87%). m/e 471 

(M-t-1)* , 5 (250MHz, De-DMSO) 1.40-3.60 (21H. 3 of CH and 9 of CHa). 

7.16-7.60 (8H. m. Ar-H). 7.99 (IH. s. Ar-H), 8.20 (IH. s. Ar-H). 9.17 (IH, s, 
20 Ar-H). 11.27 (IH, s. NH). 

EXAMPLE 63 

4-Hvdroxv-4-fahenvl3ulfinvnme thvl.l-{3-t5-fl.2.4-triazol-4-vn-lH-indol-3- 
25 vllpropvltpineridine. Hvdrogen Oxalate. 

To a stirred solution of methyl phenyl sulphoxide (0.1268g, 

0.904mmol). in THF (2ml), cooled under nitrogen to -78°C. was added 

dropwise. over 5 minutes, a l.OM solution of lithium 

bis(trimethylsilyl>aniide in THF (0.90ml. 0.900mmol). keeping the 
30 temperature below -77°C. The mixture was then stirred at -78*'C for 30 

minutes before adding by cannula, over 10 minutes, a stirred mixture of 
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4-keto-l-{3-l5-<l,2.4-triazol-4-yl)-lH.indol-3-yllpropyl}piperidiiie(0.1324f, 
0.409mmol) in THF (2ml). cooled under nitrogen to -78*C. The reaction 
mixture was stirred at < -70»C for 2.25h, then aUowed to warm to +10'»C 
over 10 minutes before quenching with saturated NH4CI solution (1ml). 
5 The mixture was then partitioned between ethyl acetate (25ml) and 

saturated K2CO3 solution (20ml). The aqueovis layer was reextracted with 
more ethyl acetate (3 x 25ml) and the combined organic extracts were 
dried (NaaS04) and evaporated in vaeub. The residue was purified by 
flash chromatography (silica gel. CHsClaMeOH/NHs. 90:10:1). then 
10 alumina. 3-5% MeOH/CHiCb, then silica gel, CHaCas/MeOH/NHs. 
92:8:0.8) to give 30.9mg (16%) of the title compound free base as a 
colourless oil. The oxalate salt was prepared in methanol-diethyl ether, 
mp 124-C (softens). (Found: C. 57.63; H. 5.84. N, 11.92. 
C;»H29N502S (C2H204) 0.l8(C4HioO)-0.6 HaO requires: C. 67.62. H. 5.93; 
15 N, 12.12%). 8h (360MHz. DMSO-de) 1.74 (IH. m). 1.90-2.08 (5H. m). 2.77 
(2H, m). 2.90-3.18 (8H. m). 7.32-7.35 (2H. m). 7.51 (IH, d. J=8.6H2). 7.55- 
7.62 (3H. m). 7.66-7.68 (2H. m). 7.81 (IH, s). 9.03 (2H. s). 11.18 (IH. s); 
m/e(ES)464(M*+l). 

20 

KXAMPLE64 



/aBVa-f2-rRSl.Ph e nv!pinaridii>-l-v1^methv1-l-f2-(5-(1.2.4-triazoM- 

Ylinftt^Y) >-^w-^»^°^-3- v '^''*^^""^°"'""g- 18 Hydrogen Oxalate. 

25 Q 75 Hydrate. 

The title compound was prepared using the procedures described 
for Example 61. The 1.8 hydrogen oxalate 0.75 hydrate salt was prepared, 
mp 184- 185'C. (Found: C. 60.78; H. 6.67; N. 12.77. CmH36N61.8(C2H204)- 
0.75 H2O requires C. 60.78; H. 6.43; N. 13.05%); m/e 469 (M+D*. 
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4-a3,3-Dimethvlpipe ridin>l-vllmethvn-4-hvdroxv>I-(^ 
vn-lH>indol-3>vnp ropvlfaiTieridine. Hydrogen Oxalate. 

5 

a) G-Aza-6>ben gvl> l^xaspiror2.51octane 

Dimethyl sulphcudde (50ml) was added dropwiae to a stirred, cooled 
(lO^C) mixture of sodium hydride (1.85g of a 55% oil dispersion, 
0.0423mol) and trimethylaulphoxonium iodide (fi.Og, 0.0423mol) under a 
10 nitrogen atmosphere. After addition the cooling bath was removed and 
the mixture stirred at room temperature for 30 minutes* then cooled to 
T^'C and treated with a solution of l-benzyl-4-pipeiidone (S.Og, 0.0423mol) 
in dimethyl sulphoxide (50ml). After addition the reaction mixture was 
stirred at room temperature for 15 minutes then at 50^C for 1 hour. The 
15 mixture was then stirred whilst cooling to room temperature then 

quenched with water (20ml). After stirring for a further 10 minutes the 
mixture was poured into water (250ml) and extracted with toluene (3 x 
100ml). The combined organics were washed with water (200ml), dried 
(sodium sulphate) then evaporated to give the title compound as a pale 
20 yellow oil (7.4g, 86%). MS, ES*, m/z = 204 for (M+H)*; 5 (360MH2, 

De-DMSO) 1.41-1.48 (2H, m) and 1.63-1.71 (2H. m, piperidine 3-CH3 and 
5-CH2), 2.43-2.51 (4H. m, piperidine 2-CH2 and 6-CH2). 2.58 (2H. s, 
CH2O), 3.51 (2H, s. CHaPh). 7.18-7.38 (5H, m, Ar-H). 

25 b) l-Benzvl-4 -(3.3-dimethvlpiperidin l-vnmethvl-4 hvdroxv piperidine 
A solution of 6-aza-6*benzyl-l-oxaspiro[2.5]octane (2.0g, 9.84mmol) 
and 3,3-dimethylpiperidine (6.7ml, 49.2mmol) in ethanol (20ml) was 
heated at reflux for 3 hours. The reaction mixture was evaporated and 
the residue partitioned between dichloromethane (20ml) and water 

30 (20ml). The organic layer was separated, washed with water (20ml) then 
extracted with 2M hydrochloric acid (2 x 20ml). The combined aqueous 
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was washed with Et20 (20ml) then basified to pH=12 with 40% sodiiuai 
hydroxide solution and extracted with dichloromethane (4 x 20znl). The 
combined organics were dried (potassium carbonate) then evaporated to 
give the title compound as a colourless oil (2.16g, 69%). MS, £S^, m/z = 
5 317 for (M+H)*; 5 (250MHz. De-DMSO) 0.90 (6H, s, 2 x CHa), 1.09-1.14 
(2H, m, CHaX 1-34.1.62 (6H, 3 x CH2), 2.13 (4H, s. 2 x CH2N), 2.25-2.45 
(6H, 3 X CHaN). 3.43 (2H, s, CHaPh), 3.80 (IH, s, OH), 7.19-7.34 (5H, m, 
Ar-H). 

10 c) 4.(3.3-Dimet hvlpipeTidin-l-vDmethvM-hvdroxvpineridme 

The foregoing benzyl-piperidine (2.03g, 6.42mmol) in methanol 
(60ml) was treated with formic acid (90%. 1ml), ammonium formate 
(1.21g, 19.3mmol) then 10% palladium on carbon (500mg). The reaction 
mixture was stirred at room temperature for I8h, then filtered and 
15 evaporated. The residue was partitioned between dichloromethane 

(80ml), methanol (10ml) and 10% potassium carbonate solution (20ml). 
The organic layer was separated and the aqueous extracted with 
dichloromethane (2 x 50ml). The combined organic layers were dried 
(potassium carbonate), then evaporated to give a gum which was purified 
20 using a short silica coliunn, eluting with dichloromethane/methanol/ 
ammonia (5:1:0.1) to give the title compound as a colourless oil which 
solidified on standing (l.Og, 69%), mp 48-52**C; MS, ES^, m/z = 227 for 
(M+H)*; 5 (250MHz, Ds-DMSO) 0.90 (6H. s, 2 x CHa), 1.10-1.14 (2H, m, 
CH»), 1.24-1.54 (6H, m, 3 x CH2), 2.11 (2H, s, CHaN). 2.11-2.13 (2H, m. 
25 CH2N), 2.34-2.39 (2H, m, CH2N), 2.52-2.60 (2H, m. CH2N), 2.69-2.79 (2H, 
m, CH2N), 3.80 (IH. br s, OH). 

d) 4-a3.3-Dimeth vlDiperidin-l-vnmethvn-4-hvdroxv-l-(3-f5-(L2,4- 
triazol-4-vn-lH -indol-3-vllnroDvnDiperidine. Hydrogen Oxalate. 
30 3-l5-(l,2,4-Triazol-4-yl)-lH-indol-3-yllpropan- l-ol (300mg, 

1.23mmol) was converted to the mesylate as previously described. This 
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mesylate (343me:) in propan-2-ol (70ml) was treated with 4*(3,3- 
dimethylpiperidin-l-yl)methyM-hydroxypiperidine (315mg, 1.39mmol) 
and potassium carbonate (192mg, 1.39mmol) then heated at reflux, with 
stirring, for 20h. The reaction mixture was evaporated then the residue 

5 was partitioned between dichloromethane (40ml) and water (20ml). The 
organic layer was separated then the aqueous was re*extracted with 
dichloromethane (40ml). The combined organics were dried (potassium 
carbonate) then evaporated to give a y^Uow gum (512mg) which was 
purified by colmnn chromatography on silica using 

10 dichloromethane/methanol/ammonia (9:1:0.1-»5:1:0.1) to give the title 
compound firee base as a colourless giun (ISOmg, 27%). The hydrogen 
oxalate salt had mp 125- 132''C. 6 (360MHz, Ds-DMSO) 0.94 (6H, s» 2 x 
CHa). 1.19-1.27 (4H, m, 2 x CHs), 1.55-1.59 (2H, m, CH2). 1.64-1,70 (2H, m, 
CHa). 1.80-1.92 (2H, m. CHi). 2.04-2.09 (2H, m, CH2CH2CH2), 2.38-2,62 

15 (6H, m. 3 X CHaN)* 2.78 (2H, t, J-7Hz» CHs-indole), 3.00-3.18 (4H, m. 2 x 
CHaN). 3.34-3.40 (2H, m, CHaN), 7.32-7.35 (2H, m, Ar-H), 7.51 (IH. d. 
J==8Hz, Ar-H), 7.82 (IH, d. J=^Hz, Ar-H), 9.03 (2H, s. triazole-H), 11.20 
(IH, 8, indole-NH). (Found: C. 54.43; H, 6.98; N, 11.25. 

C26H38N6O-2.8(C2HsO4) 0.5(CsH5)>O requires C, 54.55; 6.62; N, 11.36%). 
20 MS, ES*, m/z = 451 for (M+H)*. 

EXAMPLE 66 

4'HY^ffXY'4-(f^.2.3.4-tftty^hYfiyQisQqw^pphA-g-Ylilm?tHy» 

25 triazol-4-vlMH-indol-3-vnpropvl)piperidine. Hydrogen Oxalate. 

a) l-Benzvl^hvdroxv-4-(1.2.3.4-tetrahvdroisoQmnQl m piperidine 

The title compound was obtained (2.3g, 82%) firom 6-aza-6-benzyl-l- 
oxaspiro[2.5]octane and 1,2,3,4-tetrahydroisoquinoline, mp 57-58''C. 
30 MS, ES\ m/z = 337 for (M+H)\ 
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b) 4-Hvdroxv-4.fl.2.3.4-tetr ahv«iToisoauinoUn-2-vl>inethvlDiperidine 
The Utle compound was obtained (l.Olg. 69%) from the foxegoing 

benzyl-piperidine, formic add, ammonium formate and 10% palladium on 
carbon in methanol, mp 92-93»C. MS, ES*. m/z = 247 for (M+H)*: 
5 6 (360MHz, Ds-DMSO) 1.36-1.52 (4H. m. 2 x CHs). 2.39 (2H. s. CH2N). 

2.55-2.62 (2H, m, CHaN), 2.72-2.78 (2H, m. CHaN). 2.80 (4H, s, CHaPh and 
CHiN), 3.69 (2H. s. NCHaPh), 3.98 (IH, s, OH). 7.00-7.12 (4H, m. Ar-H). 

c) 4.HvdTfixv.4.( fl.2.3.4.tetrahvdroisoQuinolin.2-vnmethYlVl-f3-r5- 
10 (1.2.4-triazol-4-vl)-lH-indol-3-vI1proPvlpiT)? ri j^^wff Hydrogen Oxalate. 

The titie compound ficee base <191mg, 38%) was obtained firom 
4-hydroxy-4-(l.i2,3.4-tetrahydroisoquinolin-2-yl)methyl pipexidine and the 
mesylate obtained firom 3-(5-(l,2,4-triazol-4-yl)-lH-indol-3-yl]propan-l-ol. 
The hydrogen oxalate salt had mp 160-165«>C. 5 (360MHz. Ds-DMSO) 

15 1.66-1.94 (4H. m. 2 x CHa). 1.98-2. 10 (2H. m, CHaCEaCHa). 2.58 (2H. br s, 
CHa^D. 2.77 (2H, t, J=7Hz. CHa-indole). 2.83-2.87 (2H. m). 2.91-2.95 (2H, 
m), 3.00-3.18 (4H. m) and 3.30-3.40 (2H. m, 4 x CHaN, CHa-Ph), 3.82 (2H, 
8, N- CHa-Ph), 7.00-7.15 (4H, m. Ax-H), 7.30-7.35 (2H, m, Ar-H), 7.51 (IH, 
d, J=8Hz, Ar-H), 7.80 (IH, s, Ar-H). 9.02 (2H, s, tiiazole-H), 11.19 (IH, s, 

20 indole-NH). (Found: C. 57.82; H, 5.81; N, 11.96. Ca«H34N60-2.35(CaH20.i) 
requires C. 57.57; H. 5.72; N, 12.31%). MS, ES*. m/z = 471 for (M+H)*. 

R?CAMPLE 67 

25 4-Hvdroxv-4-('fAy-isobutvl.Ay.meth vl1aminomethvl>-l-(3-r.S.n.2.4.triazol-4- 
vl>.lH.indol-3-vllDropvnpiperidine 

a) 6.Aza-6-t-butvloxvcarbo nvl-l-oxaspirof2.51octane 

Dimethyl sulphoxide (100ml) was added dropwise to a stirred. 
30 cooled (10^*0 mixture of sodium hydride (3. 70g of a 55% oil dispersion, 

0.0846mol) and trimethylsulphoxonium iodide (18.6g, 0.0846mol) under a 



wo 96m274 



-108- 



PCT/GB95/01819 



nitrogen atmosphere. After addition the cooling bath was removed and 
the mixture stirred at room temperature for 30 minutes, then cooled to 
5^C and was treated with a solution of iV-t-butoxycarbonyl-4-piperidone 
(16.86g, 0.0846mol) in dimethylsulphoxide (50ml). The cooling bath was 
5 removed and the reaction mixture stirred at room temperature for 15 
minutes, then at 50^ for 1 hour. The mixture was stirred whilst cooling 
to room temperature then quenched with water (40ml) and stirred for a 
further 10 minutes. The reaction mixture was poured into water (600ml) 
and extracted with toluene (4 x 300ml). The combined organics were 
10 washed with water (300ml), dried (sodium sulphate) then evaporated to 
give an oil which was eluted through a short silica column using ethyl 
acetate/n-hexane (1:1) to give a colourless solid (lO.Og, 55%), mp 49-5 l^'C; 
5 (360MHz, Dfi-DMSO) 1.35-1.40 (2H, m. CH2), 1.41 (9H, s, C(CH3)3). 1.60- 
1.67 (2H, m. CHi). 2.65 (2H. s, CH2O). 3.33-3.41 (2H, m. CH2), 3.46-3.54 
15 (2H, m. CH2). (Found: C. 61.88; H, 9.05; N. 6.42. CiiHwNOs requires 
C, 61.95: H. 8.98; N. 6.57%). MS. ES*, mJz = 214 for (M+H)*. 

b) l-NButvloxvcaifaonvl-4-hvdroxv-4-(rAr-isobutvl-Ay- 
T"ftbYllflninomethvKff^pm^^i!^ft 
20 A mixture of the preceding compound (3g, 0.0 14mol) and 

isobutylamine (7ml, 0.0704mol) was heated in ethanol (30ml) at 60''C for 
2h. The reaction mixture was evaporated to dryness and the residue 
eluted through a short silica column using dichloromethane/methanol/ 
ammonia (9:1:0.1) to give l-t-butyloxycarbonyl-4-hydroxy-4-(N- 
25 isobutylaminomethyl)piperidine (3.4g, 85%) as a colourless viscous gum. 
MS, ES^, m/z = 287 for (M+K)^. This amine (3.3g, 0.0115mol) in methanol 
(30ml) was treated with formaldehyde (1.4ml of a 37% aqueous solution, 
0.0173mol) and acetic acid (3.3ml. 0.0575mol). After 5 minutes the 
solution was treated portion wise with sodium cyanoborohydride (1.09g, 
30 0.0173mol) and the mixture was stirred at room temperature for 2h then 
quenched with saturated aqueous potassium carbonate (50ml). The 
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methanol was evaporated and the aqueous extracted with 
dichloromethane (4 x SOnil). The combined organics were dried 
(potassium carbonate) then evaporated to give a yellow gum which was 
eluted through a short silica column using dichloromethane/methanol 

5 (10:1) to give the title compound as a colourless gum (2.63g, 76%). 

6 (360MH2, De-DMSO) 0.83 (6H, d, J=7Hz, 2 x CHs). 1.35-1.48 (4H, m, 2 x 
CH») overlapped with 1.38 (9H, s, C(CH»)3), 1.61-1.69 (IH, m, CH). 2.11 
(2H, d, J=7Hz, CHaCH), 2^22 (3H. s, NCHs), 2.23 (2H, s, CHaN), 3.02-3.08 
(2H, m. CH2N). 3.60 (2H, d, J=13Hz, CH2N), 4.09 (IH, s, OH); MS. ES*. 

10 m/z = 301for (M+H)\ 

c) 4-Hvdroxv-4.(rAr-isobu tvl-N>methvllaminomethvnDiperidine 

The foregoing amine (2.55g, 8.49mmol) in dichloromethane (30ml) 
was treated with trifluoroacetic add (6.6ml, 84.9mmol) and the solution 

15 was left standing for 18h, then evaporated and partitioned between 
saturated aqueous potassium carbonate (15ml) and dichloromethane 
(40ml) containing methanol (2ml). The organic layer was separated and 
the aqueous re-extracted with dichloromethane (3 x 40ml). The combined 
organics were dried (potassium carbonate) then evaporated to give a pale 

20 yellow gum (1.7g) which was eluted through a short silica column using 
dichloromethane/methanol/ammonia (5:1:0.1) to give the title compound 
as a viscous colourless gum (1.44g, 85%). 6 (360MHz. De-DMSO) 0.84 (6H, 
t. J=7Hz, 2 X CHa). 1.31-1.47 (IH. m, CH). 2.11 (2H. d, J=7Hz. NCH2CH). 
2.21 (2H. s. CHiN). 2.23 (3H. s. NCHa), 2.57-2.63 (2H. m, CH2N), 2.73-2.80 

25 (2H. m, CH2N); MS, ES\ m/z = 201 for (M+H)\ 

d) 4.Hvdroxv-4-a7V-isQbutvl- Ar.methvnaminomethvl)-l(3>r5-(1.2.4. 
triazol-4 vlVlH indol-3-vnprQPvl)piperidine 

The title compound (230mg, 65%) was obtained from 4-hydroxy-4- 
30 ([iV-isobutyl-iV-methyl]aminomethyl)piperidine and the mesylate, 
obtained from 3-I5-(l,2,4-tria2ol-4-yl)-lH-indol-3-yl]propan-l-ol. in 
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pTopan-2-ol using potassium carbonate as base. mp>60*'C. 5 (360MHz, Ds- 
DMSO) 0.84 (6H. d. J=6.5Hz). 2 x CHa). 1.37-1.49 (2H. m. CH2). 1.49-1.60 
(2H, m. CH2), 1.60-1.72 (IH. m. CH). 1.75-1.86 (2H. m, CHaCHaCHa). 2.11 
(2H, d, J=7Hz, CHaCH). 2.21 (2H. s. CH2N), 2.22 (3H, a, NCH3), 2.20-2.35 
5 (4H. m) and 2.37-2.52 (2H. m. 3 x CHsN), 2.7 1 (2H. t, J=7Hz, CHs-indole), 
3.77 (IH, s, OH), 7.26 (IH, d, J=2H2, Ar-H), 7.28 (IH, dd, Ji=2Hz, J2=8Hz, 
Ar-H), 7.47 (IH. d. J=8Hz. Ar-H). 7.77 (IH, d. J=2Hz, Ar-H). 9.00 (2H, s, 
triazole-H), 11.05 (IH, s, indole-NH); MS, ES\ m/z = 425 for (M+H)^ 

(Found: C. 66.38; H. 8.71; N. 18.90. C24Ha8N6O 0.65 H2O requires 
10 C, 66.07; H, 8.62; N, 19.26%). 

EXAMPLE 68 

4-N-Benzvl-Ar-(2.1ivdroxvethvnaminomcthvl1.4.hvdroxv-l-(3.f5.(1.2.4. 
15 tTiazol-4-vl')-lH-indol-3.vnnropvnpiDeTidine. 

a) l-^Butdaxv^aAlUld-4-hvd^^xv^4^fl24lvd^wve^LlilaIninome^hv^^^ 
The title compotuid was prepared firom 6-aza-6-tert- 

butyloxycarbonyl-l-oxaspiro[2.5]octane and ethanolamine. MS. ES*. 
20 m/2 = 275 for (M+H)*. 

b) l-f-Butvloxvcarbonvl-4.hvdroxy.4-(N-benzvl-N-f2-hv droxvethvll 
aminomethv^piperidine 

The title compound was prepared (0.59g. 62%) firom the foregoing 
25 piperidine. benzaldehyde. sodium cyanoborohydxide and acetic acid in 
methanol. MS. ES*. m/z = 365 for (M+H)*. 5 (360MHz. Dg-DMSO) 1.30- 
1.45 (4H, m. 2 X CHs). 1.39 (9H. s. 3 x CHa). 2.48 (2H. s. CH2N). 2.54 (2H. 
t. J=6H2. CH2N). 3.06 (2H. br s, 2 x CH). 3.44 (2H. q. J=6Hz. CHjO). 3.57 
(2H. d. J=13Hz. 2 X CH). 3.71 (2H. s. NCHjPh). 4.32 (IH. s. OH). 4.47 (IH. 
30 t. J=6Hz. OH), 7.22-7.36 (5H, m, Ar-H). 



wo 96/04274 



-111- 



PCT/GB9S/01819 



The title compound was obtained (0.44g, 100%) ficoxn the foregoing 
pipeiidine and trifluoroacetic add in dichloromethane. MS, ES*. xaJz = 
5 265 for (M+H)^. 6 (360MHz. De-DMSO) 1.37*1.42 (4H. m, 2 x CHa). 2.46 
(2H, s, CHsN). 2.54-2.62 (2H, m, 2 x CH), 2.53 (2H. t, J=6Hz. CH2N), 2.73- 
2.81 (2H. m 2 X C3H), 3.45 (2H, t, J=6Hz. CHsO), 3.71 (2H, s. NCHsPh), 
4.14 (IH. br s, OH), 4.60 (IH, s, OH), 7.20-7.38 (5H, m, Ar-H). 

10 d) A.fAr-Benzvl -V-^2-hvdToyY«>*hvnai«iTiftm«.thvll-4.l.v<iroxv.l-f3.fS. 
fl.2 4.triazol-4-vn.lH.indol-3-vllDropvl)pipetidine 

The title compound (155mg, 30%) was obtained from 4-(4-IiV-benzyl- 
iV-(2-hydroxyethyl)]aminomethy^-4-hydroK3^iperidine and the mesylate 
prepared from 3-l5-(1.2,4-triaz<d-4-yl)-lH-indol-3-yllpropan- l-ol in 
15 propan-2-ol using potassium carbonate as base, mp 75-78*'C. 5 (360MHz, 
Db-DMSO) 1.41-1.46 (4H, m, 2 x CH*>. 1.76-1.80 (2H, m. CHaCHaCHi), 
2.20-2.40 (6H. m, 3 x CHaN). 2.44 (2H. s, CHaN), 2.53 (2H. t. J=6Hz, 
CHaN), 2.69 (2H, t. J=7Hz, CHa-indole), 3.43 (2H, q. J=6H2. CHaO). 3.70 
(2H. s. NCHaPh). 4.04 (IH. s. OH), 4.45 (IH. t. J=6Hz. OH). 7.19-7.35 (7H, 
20 m), 7.46 (IH, d. J=8H2) and 7.77 (9H, d, J=2Hz. 9 x Ar-H), 9.01 (2H. s, 
tiiaxole-H), 11.05 (IH, a. indole-NH); MS, ES*, m/z = 489 for (M-fH)*. 
(Found: C. 68.41; H. 7.21; N. 16.29. C8«H38N6O2 0.2(C4Hi9O) requires 
0. 68.71; H. 7.60; N. 16.69%). 

25 EXAMPLE 69 

4.rJV.f2.2-Diinethvlnronv]VN -ni«>thvlaminomethvl1-4-hvdroxvl-(3-15- 
fl.2.4-triazol-4-v lVlH.indol-3-vnDropvI)piperidine. 



30 a) 4-rN-(2.2-DimethvlproDvl'>amipomethvIl-4-hvdroxv-l -(3-f5-a.2.4- 
triazol-4-vn-lH-in dol-3vnpronvnpiperidine 
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The title compound was obtained <240mf , 75%) from 
4-aininomethyl-4-hydroxy-l-(3-[5-(l,2,4-tiia2ol-4-yl)-lH-indol-3- 
yl]pTopyl)pi];>en.dixie, sodium cyanoborohydxide, trimethylacetaldehyde 
and acetic add in methanol, mp>55''C. MS, ES*. xaJz = 425 for ^+H)*; 

5 5 (360MHz. De-DMSO) 0.85 (9H, 8. 3 x CHs), 1.40-1.52 (4H. m. 2 x CHa). 
1.75-1.86 (2H. m. CH2CH2CH2), 2.27 (2H. s. CHaN). 2.20-2.35 (4H, m, 2 x 
CHaN). 2.39-2.50 (2H. m, CH«N). 2.42 (2H. s. CH2N). 2.71 (2H. t, J=7Hz, 
CHa-indole), 4.00 (IH. s. OH). 7.26 (IH, d, J=2Hz, Ar-H). 7.29 (IH, dd. 
Ji=2Hz, J2=8Hz, Ar-H), 7.47 (IH, d, J=8Hz. Ar-H), 7.77 (IH, d, J=2Hz. 

10 Ar-H), 9.00 (2H, s. triaaole-H), 1 1.05 (IH, s. indole-NH). 

b) 4.rAy-f2.2-Dimft£hvlpronv lVjtf.methvlaminomethvn-4-hvdroxv-l-(3- 

rs.fl.2.4.triazol-4-vlVlH -indol.3-vn]Tr^pY]^lTfrftr'^'"*^ 

The title compound was obtained (lOOmg, 74%) from the foregoing 
15 amine and formaldehyde in the presence of acetic acid and sodium 

cyanoborohydxide in methanol as solvent, mp>70°C. MS, ES*, m/z = 439 
for (M-i-H)'': 5 (360MHz, D«-DMSO) 0.86 (9H. s. 3 x CHs). 1.46-1.52 (4H, m. 
2 x CHa). 1.76-1.86 (2H, m. CHaCfiaCHa). 2.18 (2H. s, CHaN), 2.20-2.38 
(6H. m. 3 X CHaN). 2.37 (3H. a. NCHs). 2.42-2.52 (2H. m. CHaN). 2.72 (2H. 
20 t. J=7Hz. indole-CHa), 3.82 (IH. s. OH). 7.27 (IH, d, J=2Hz. Ar-H). 7.30 
(IH, dd. Ji=2Hz, Ja=8Hz. Ar-H), 7.47 (IH. d. J=8Hz. Ar-H). 7.77 (IH. d. 
J=2Hz. Ar-H), 9.01 (2H, s, triazole-H). 11.06 (IH. s. indole-NH). (Found: 
C, 67.40; H, 8.89; N, 18.62. Ca&HsaNeO O.S HaO requires C, 67.08; H. 8.78; 
N. 18.77%). 

25 

EXAMPLE 70 

4.fr7V.mVa-Hvd roxvmethvlbenzvljV-methvllaminomethvn-4-hvdroxv-l- 
f3-r5-fl.2.4-tri a«>l-4-vn-lH-indol-3-vllpropvl)Diperidine. 

30 



wo 96/04274 



-113- 



PCT/GB95/01819 



a) l-f-ButvloxvcarbonvI-4-hv(iroxV'4-fr^r-fll>-a'hvdrox vTnethvlbeiizvI1 
aminomethvDpiperidine 

The title compound was obtained (2^, 78%) from 6-aza-6^rt- 
butyloxycarbonyl-l-oxaspiro[2.5]octane and (R)-phenylglycinol. 

5 

b) 4-HvdrQxv-4 ffjy-mW-hvdiCTvmetfavlbenzvllamin^^ 

The foregoing protected piperidine (1.9g, 5.4mmol) was stirred with 
tnfluoroacetic add (5ml) in dichlorometUane (lOmI) for 3h. The solvent was 
evaporated and the residue azeotroped with toluene, then partitioned 

10 between water and dichloromethane and basified with saturated aqueous 
potassLtmi carbonate. The organic layer was separated and the aqueous 
re-extracted with dichloromethane (x3). Hie combined organics were dried 
(sodium sulphate) then evaporated to give the product as a gum (600mg, 
44%), 5 (360MHz, De-DMSO) 1.32-1.52 (4H, m, 2 x CH2), 2.56 (2H, s, CH2N), 

15 2.47-2.52 (2H. m. (3tN). 2.70-2.76 (2H, m. (XIaN), 3^8 (IH, dd, Ji^2=^Hz, 
NCHPh), 3.42-3.47 (IH, m) and 3.59-3.63 (IH. m, CH2OH), 4.12 (IH, br s, 
OH). 4.94 (IH, br s, OH), 7.20-7.35 (5H. m, Ar-H). 

c) 4>(r7Sr-a»-a- HvdroxvmethvlbenzvnaminomethvlV4-hvdroxv-l-f3-r5' 

20 a.2.4-tTiazol-4>vn-lH.indQl-3-vllproPvl)pineridine 

The title compound was prepared (290mg, 68%) firom the foregoing 
piperidine and the mesylate prepared firom 3-[5-(l,2,4-triazol-4-yl)-lH- 
indol-3-yl]propan*l-ol in propan-2-ol using potassium carbonate as base, 
mp>55^C. MS, ES", m/z = 475 for (M+H)\ (Found: C. 66.73; H. 7.30; 

25 N, 16.87. C27H34N6O2 O.8 H2O reqiiircs C. 66.32; H. 7.34; N, 17.19%. 

d) 4-aAr-fRVa>Hvdroxvmethvlbenzvl-Ar-methvllaminomethvlV4- 
hydroxy- l-(3-I5-a.2.4>triazoM-vlVl H-indol-3-vnpropvl)piperidine. 

The title confound was obtained (140mg, 90%) from the foregoing 
30 benzylamine, formaldehyde, sodiiun cyanoborohydride and acetic add in 
methanol, mp>75*C. MS, ES*, m/z = 489 for (M+H)*; 5 (360MHz, 
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De-DMSO) 1.40-1.56 (4H, m, 2 x CHs), 1.72-1.88 (2H, m, CH2CH2CH2), 
2.23 <3H, s. NCH3). 2.18-2.56 (6H, m. 3 x CH2N), 2.36 (2H, s. CH2N), 2.72 
{2H, t, J=7H2, indole-CHj), 3.58-3.70 (2H, m, CHO and CH-phenyl), 3.80- 
3.88 <1H, m, CHO). 4.07 (IH, a, OH), 4.58 (IH, t, J=6Hz, OH), 7.20-7.33 
5 (7H, m, Ar-H), 7.48 (IH, d. J=8Hz, Ar-H), 7.78 (IH, d, J=2Hz, Ar-H), 9.02 
(2H, s, triazole-H). 11.07 (IH, a, indole-NH). (Found: C. 67.02; H, 7.60; 
N, 15.89. CssH3bN8O2 0.4 HsO. 0.6(CsHeO) requires C, 67.00; H, 7.78; 
N, 16.05%). 

10 EXAMPLE 71 

4.Hvdroxv-4-([2-Pv ridvlmethvnamino)methvl-l-(3-r5-a.2.4-triazol-4-vl)- 
iH-indoI-S-vllpropvlfaiperidine. 

15 The title compound was obtained using a procedure similar to 

4-(benzylamino)methyl-4-hydroxy- l-(3-[5-(l ,2,4-txiazol-4-yl)- lH-indol-3- 
yl]propyl)piperidine, uang 2-pyridinecarboxaldehyde in the final step. 
mp>55<*C: 5 (360MHz, De-DMSO) 1.40-1.53 (4H, m. 2 X CH2). 1.72-1.87 
(2H. m. CHaCH2CH»). 2.20-2.37 (6H. m, 3 x CH2N). 2.44 (2H, s, CHsNH). 

20 2.71 (2H. t. J=7Hz. CH«-indole). 3.80 (2H. s, NHCIi2 pyridyl). 4.08 (IH, 

br s, OH), 7.20-7.32 (3H, m, Ar-H). 7.41 (IH, d, J=7Hz, Ar-H), 7.46 (IH, d, 
J=8Hz. Ar-H), 7.72 (IH, dd. Ji=2H*. J2=8Hz. Ar-H), 7.77 (IH, d, J=2Hz, 
Ar-H). 8.46 (IH. d. J=8Hz, Ar-H). 9.01 (2H. s. triazole-H). 11.05 (IH. s. 
indole-NH). MS. ES*. m/r = 446 for (M+H)*. (Found: C. 62.07; H. 7.19: 

25 N, 19.57. C2SH31N7O I.I H2O 0.3(CH!Cb) requires C, 61.91: H, 6.94; 
N. 19.97%). 

EXAMPLE 72 



30 4-Hvdroxv-4.f r2-methvlphenvlmethvl1amino>inethvl- 1 -f 3-f 5-f 1 .2 ■4-trtazol- 
4-vn-lH.indol-3-vnpropvnpiperidine. Hvdrogen Oxalate. 
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The title compound was obtained using a procedure similar to 
4.(bcnzylanuno)metliyl-4-hydroxy- l-(3-[5-(l ,2,4-triazol-4-yl). lH-indol-3- 
yllpropyl)piperidine. The hydrogen oxalate salt had inp>138°C-{dec); 
5 (360MHz, Ds-DMSO) 1.70-1.90 (4H, m, 2 x CH»), 2.00-2.10 (2H, m. 
5 CHaCS2CH2), 2.34 (3H, s. CHa), 2.70-2.80 <2H, m, CHa-indole). 2.89 (2H, s, 
CH»NH), 3.00-3.10 (4H, m) and 3.20-3.30 (2H. m, 3 x CH2N), 4.06 (2H, s, 
NHCHsAr), 7.16-7.26 (3H, m. Ar-H). 7.30-7.35 (2H. m, Ar-H). 7.43-7.52 
(2H, m, Ar-H), 7.80 (IH. d, J=2Hz, Ar-H), 9.01 (2H, s. triazole-H), 11.19 
(lH,s,indole-NH). MS. ES*, m/z = 459 for (M-^H)^ (Found: 0,55.89; 
10 H, 6.03; N, 11.50. C27H34N«0-2.7(CaH204) requires C, 55.46; H. 5.66; 
N, 11.98%). 

FXAMPLE 73 

15 4.Hvdroxv-4.ffN-2.meth vlT>ht>Tivlmetlivl.N.methvnaniino)methvl-l-(3-f5- 
n .2 4-triazol.4.vlVlH-indol-3-vn DrotivltoiDeTidine. Hydrogen Oxalate. 

The title compound was prepared (45mg, 64%) from the foregoing 
amine, using the procedure described for 4-(IN-Benzyl-N-methyl]aniino) 
methyl-4-hydroxy-l-(3-I5-(l,2.4-triazoI-4-yl)-lH-indol-3-yllpropyl)pipeiidine. 
20 The hydrogen oxalate salt had mp>l lO'C (dec); 5 (360MHz. De-DMSO) 
1.55-1.70 (4H. m, 2 x CHa). 1.98-2.10 (2H. m. CHaCH«CH,), 2.32 (6H. s. 
2 x CHa). 2.47 (2H. s. CH2N), 2.75 (2H, t. J=7Hz. CHs-indole). 2.96-3.10 
(4H, m) and 3.20-3.30 (2H. m. 3 x OHaN). 3.58 (2H. s. NCHaAr). 7.05-7.20 
(3H, m. Ar-H). 7.25-7.40 (3H, m, Ar-H), 7.50 (IH. d. J=8Hz. Ar-H). 7.80 
25 (IH, d. J=2Hz. Ar-H). 9.01 (2H, s, triazole-H). 1 1. 19 (IH, s. indole-NH). 
MS, ES*. m/z = for 473 (M+H)*. (Found: C. 56.93; H, 6.42; N. 11.97. 
CasHssNsO 2(C2H204) requires C. 56.55; H. 6.38; N, 12.36%). 



30 
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EXAMPLE 74 

vllDTOpynDyrrolidine, 

5 

a) l^S£az^^2^£t:bu|xl^^ 

S-Aminomethyl-l-benzyl'S-hydroxypyrrolidine was prepared from 
l-benzyl-S-pj^rrolidinone using the procedure described in 
Synth. Commun., 1994, 24 (10), 1483. This crude amine (9.4g, 45mmol) in 
10 dichloromethane (200ml) was treated with di*t*butyl dicarbonate (lOg, 
45mmol) and the reaction mixture was stirred at room temperature for 
48h. The solvent was evaporated and the crude product was purified by 
column chromatography on silica using methanol/dichloromethane (1:20). 
The title compound was obtained as a gum (2,3g, 17%). MS, ES*, m/z = 
15 307 for (M+H)*; 5 (250MHz, De-DMSO) L37 (9H, s, 3 x CHa), 1.52-1.62 
(IH. m, CH), 1.76-1.87 (IH, m, CH). 2.27 (IH, d, J=10Hx. CHNH), 2.42- 
2.64 (3H, m, CHNH, CH2N), 3.00-3.09 (2H, m, CHiN). 3.52 (2H, s, 
CHaPh), 4.67 (IH, s. OH), 6.61 (IH. t, J=6Hz. NH), 7.18-7.33 (5H. m, 
Ar-H). 

20 

b) 3.(NButvloxv <^rbonvlamino>methvl>3-hvdroxvpvrcplidmg 
A solution of the foregoing benzylamine (2.2g, 7.2mmol) in 
methanol (40ml) was treated with ammonium formate (l.lg) and 10% 
palladium on carbon (l.lg). The reaction mixture was stirred at room 

25 temperature for 4h, filtered, then evaporated. The residue was dissolved 
in water; basified with potassium carbonate then extracted with 
dichloromethane (x5). The combined organics were dried (sodium 
sulphate) then evaporated to give the required product as a gum (1.4g. 
91%). 6 (250MHz, Dg-DMSO) 1.38 (9H, s. 3 x CH3), 1.48-1.69 (2H, m, 

30 CHa). 2.52 (IH. d, J=l iHz. CHNH), 2.62 (IH. d. J=l iHz, CHNH), 2.65- 



wo 96/04274 



-117- 



PCT/GB95/01819 



2.94 (2H, m, CHaN), 3.06 (2H, d, J=6Hz, CH2N), 4.59 (IH, br s, OH), 6.66 
(IH, t. J=6Hz, NHCO). 

c) 3.ft.Butvloxvcarbonvlai[nmn^mAt>i vl.3-hvdroxv- l-(3-f5- 1.2.4-triazol- 

5 4-vlVlH-indol-3.vllprony|VYrrft^if<^nft 

The title compound was pxepaied (SOOmi;, 30%) firom the foregoing 
amine and the mesylate prepared firom 3-[5-(l,2,4-triazol-4-yl)-lH-indol- 
3>yI]propan<-l-oI in propan-2-ol using potassium carbonate as base. 
5 (250MHz. Ds-DMSO) 1.35 (9H. s. 3 x CH3). 1.50-1.60 (IH. m. CH). 1.70- 

10 1.84 (3H. m. CH and CH2CIi2CH2). 2.26 (IH. d. J=10Hz. CSNH). 2.38 
(2H. t. J=8Hz. CHsN). 2.45-2.50 (2H. m, CHsN). 2.58 (IH, d. J=10Hz. 
CHNH). 2.73 (2H. t. J=8Hz, CHa-indole). 2.98-3.04 (2H. m. CH2N). 4.64 
(IH. s, OH), 6.60 (IH, t. J=6Hz. NHCO). 7.26-7.32 (2H, m, Ar-H), 7.46 
(IH, d, J=8Hz. Ar-H), 7.78 (IH, d. J=2H2, Ar-H). 9.02 (2H. s, triazole-H), 

15 11.07 (IH. s. indole-NH). 

d> T^-f?^ff"7Y?^"[?^no)methvl.3.hvdroxv.l.f3.f5.(1.2.4-triazol-4-vlVlH. 

indol-3-vniiro Dvl)pvTrolidine 

The title compound was prepared from the foregoing 
20 t-butyloxycarbonyl-protected compoimd as described for 

4-(benzylamino)methyl-4-hydroxy-l-(3-[5-(1.2,4-triazol-4-yl)-lH-indoI-3- 

yl]propyl)piperidine. mp>61»C. MS, ES*. m/z = 431 for (M+H)*; 

5 (360MHz. De-DMSO) 1.57-1.67 (IH, m, CH), 1.72- 1.86 (3H. m. CH and 

CHaCHaCHs)), 2.31-2.65 (8H. m 4 x CH«N). 2.72 (2H. t. J=7H2, 
25 CHa-indole). 3.72 (2H. s. NHCfiaPh), 4.55 (IH. s. OH), 7.15-7.32 (7H. m. 

Ar-H), 7.47 (IH. d. J=8Hz. Ar-H). 7.77 (IH. d. J=2Hz. Ar-H). 9.00 (2H. s. 

triazole-H). 11.06 (IH. s, indole-NH). (Found: C, 68.40; H. 6.53; N. 18.73. 

Ca5H3oN60 0.15(CHiCh) requires C. 68.14; H. 6.89; N. 18.96%). 
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EXAMPLE 75 

^-(R^nyYlamiT1 n)methv^3-hvd^oxv-l-(2-^5-a■2,4■t^iazol-4-vlVlH-indoI-3- 
vncthvnpvrrolidine 
5 The title compound was prepared firom 3-(t-butyloxycarbonylamino) 

methyl-3-hydroxyp]nrrolidine and l-chloro-2-[5-(l»2,4-txiazoI-4-yl)-lH- 
indol-3-yl]ethane (prepared firom 2-[5-(l,2,4-triazol-4-yl)-lH-indol-3- 
yl]ethanQl)» followed by deprotecdon and functionalisation as described for 
4-Cbenzylamino)methyl-4*hydroxy-l-(3-[5-(l,2,4-triazol*4*yl)-lH*indol^ 
10 yl]propyl)piperidine. mp>56**C. MS, ES*. m/z = 417 for (M+H)*; 

5 (360MHz, Dg-DMSO) 1.60-1.68 (IH, CH), 1.80-1.88 (IH, CH), 2.40- 
2.76 (8H. m. 4 X CHaN), 2.84 (2H, t, J=7Hz. CHa-indole), 3.72 (2H. s. 
NHCHaAr), 4.56 (IH. s. OH), 7.17-7.36 (7H, m, Ar-H). 7.47 (IH, d, J=8Hz, 
Ar-H), 7.78 (IH. d, J=2Hz, Ar-H), 9.01 (2H, s. triazole-H), 11.07 (IH, s, 

15 indole-NH). (Found: C. 67.40; H. 6.68; N. 19.54. C24H28N6O 0.5 HaO 
requires C, 67.74; H, 6.87; N, 19.75%). 

EXAMPLE 76 

oxymethvllbenzvlamino^piperidine. 1.75 Hydrogen Oxalate. 

1. (R>-a-rfcarfaamovl)oxvinethvllbe nzvlamine 

To a stirred solution of N-ter(-butyloxycarbonyl-(R)-2- 

25 phenylglycinol (500m^, 2.1mmol) in anhydrous dichloromethane (lOml) 
was added dropwise, under nitrogen, trichloroacetyl isocyanate (275^1, 
2.3 Immol) over 2 minutes. The resulting clear colourless solution was 
stirred at room temperature for 45 minutes before neutral alumina 
(activity III; 12g) was added and stirring was continued for a further 

30 40 minutes. The mixture was filtered, and the alumina was washed with 
dichloromethane (1 x 25ml) and with dichloromethane-ethyl acetate (1:1, 
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3 X 25ml). The filtrate was concentrated under vacuum to leave a white 
solid which was dissolved in dichloromethane-triiluoroacetic add (3:1, 
40nil) and the solution was allowed to stand at room temperature for 
35 minutes. Solvents were removed under vacuum and the residue was 
5 azeotroped with methanol (2 x 50ml). Flash chromatography of the 
residue (silica gel, dichloromethane/methanol/ammonia, 90:10:1) gave 
333mg (885) of the title compound as a white solid: 5h (360MHz. CDCla) 
4.06 (IH. dd, J=l 1.8Hz and 9.5Hz), 4.21-4.28 (2H. m). 4.68 (2H. br s), 
7.24-7.40 (5H. m); m/e (ES) 181 (M*+l). 

10 

2. l.t3-r5.fl.2.4> Triazol-4-vlVlH-indol-3-vlloropv»-4-(aiW- 

ffcaibamovn oxv methvnbei^7.Y^f^^^""}P^P'^"'^^"*^ ^ ^Vf^^fTftHT Oxalate 
The title compound was prepared in 65% yield from l-{3-[5-(l,2,4- 

triazol-4-yl)-lH-indol-3-yl]propyl}-4-ketopiperidine and (R)-a-[(carbamoyl) 
15 oxymethyl]benzylamine using a similar method to that described for 

Example 8 (step 5), mp 135-140*'C (EtOH). (Found: C, 56.56; H, 5.89; 

N. 15.34. C27Ha3N70rl.75(C2H204) requires: C, 56.78; H, 5.70; 

N, 15.20%). 6h (360MHz, DMSO-ds; 353**K) 1.44-1.62 (2H, m), 1.74-1.82 

(IH. m), 1,88-2.06 (3H, m), 2.55-2.68 (IH, m), 2.72-2.90 (4H, m), 2.91-3.00 
20 (2H, m), 3.18-3.32 (2H, m). 3.92-4,06 (3H, m), 6.18 {2H, s.). 7.20-7.40 (7H, 

m). 7.48 (IH, d, J=8.6Hz), 7,73 (IH, d, J=2.0H2), 8.87 (2H, s,), 10.97 (IH. 

s); m/e (ES) 488 (M* +1). 

EXAMPLE 77 

25 

l-<3-f5-a.2.4.Triazol -4.vlVlH.indol-3-vllDroDvn.4-<rnR,2S>-2-hvdroxv-l- 
phenvIlpropvlamino^Diperidine. 2.45 Hydrogen Oxalate. 

The tiite compound was prepared from l-{3-(5-(l,2,4-triazol-4-yl)- 
lH-indol-3-yllpropyl}-4-ketopipezidine and (lR.2S)-l-amino-l-phenyl-2- 
30 propanol (Helv. Chim, Acta, 1983, 66, 2274) using a similar method to 
that described for Example 8 (step 5), mp 130 135*C (EtOH-diethyl 
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ether). (Found: C, 56.47; H. 5.82; N, 12.37. C27H34N60-2.45(C2H204) 
requires: C, 56.41; H. 5.77; N. 12.37%). 6h (360MHz, DMSO-dc) 1.85 (3H. 
d, J=6.1H2), 1.68-1.84 (2H. m). 1.90-2.16 (4H. m), 2.60-2!96 (7H. m), 3.28- 
3.42 (2H. m), 4.10-4.22 (2H, m), 7.26-7.42 (5H, m), 7.44-7.54 (3H. m). 7.78 
5 (IH, d. J=1.9Hz). 9.01 (2H, s). 1 1.17 (IH. s); m/e (ES) 459 (M* +1). 

EXAMPLE 78 

l-(3.r5-(1.2.4-Triazol-4.vlVlH-indol-3-vllDropvlV-4-(r(lR.2RV2.hvdroxv-l- 
10 nhenvllnroPvlaminoWeTidine. 2.45 Hydrogen Oxalate. 

The title compound was prepared firom l-{3-[5-(l,2,4-triazol-4-yl)- 
lH-indol-3-yl]propyl}-4-ketopiperidine and (lR,2R)-l-amino-l-phenyl-2- 
propanol {Helv. Chim. Acta, 1983, 66. 2274) using a similar method to 
that described for Example 8 (step 5). mp 124- 129°C (EtOH-diethyl 

15 ether). (Found: C. 56.40; H. 5.60; N. 12.50. CztHmNsO 2.45(C2H204) 

requires: C, 56.41; H, 5.77; N, 12.37%). 5h (360MHz. DMSO-do) 1.64-2.12 
(6H, m). 2.60-2.78 (5H. m,). 2.80-2.92 (2H. m). 3.24-3.28 (2H. m). 3.87 (2H. 
br s). 7.26-7.50 (8H. m), 7.77 (IH. d, J=2.0Hz). 9.01 (2H. s). 11.16 (IH. s.); 
m/e (ES> 459 (M*+l). 

20 

EXAMPLE 79 

l.t3-r5.n.2.4-Triazol- 4-vlVlH-indol-3-vnpropvU-4-<rni.S>-l-hvdroxv-2- 
phenvlpTOpan-2-vl]amino^piperidine. 2.0 Hydrogen Oxalate. 

25 To a stirred solution of l-{3-[5-(l,2.4-triazol-4-yI)-lH-indol-3- 

yllpropyl}-4-ketopiperidine (0.133g. 0.41mmol) and (R.S)-2-amino-2- 
phenyl-l-propanol (76mg, 0.50mmol)in anhydrous methanol (8ml). under 
nitrogen, was added glacial acetic acid (94^1, 1.64mmol). After a further 
30 minutes, sodium cyanoborohydride (32mg, 0.50mmol) was added and 

30 stirring was continued at room temperature for 2 days. Saturated 

aqueous potassium carbonate was added and the mixture was extracted 
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with ethyl acetate (4 x 25ml). The combined organic extracts were dried 
(NaaSO^) and evaporated in xjacito. The residue was puri&ed by flash 
chromatography (silica gel, dichloromethane/methanol/ammonia, 92:8:0.8) 
and the resiilting oxazolidine was dissolved in ethanol (8xnl) and glacial 
5 acetic add (0.33ml, 5.76mmol) and sodium borohydride (0.58g, 15.2mmol) 
was added portionwise over 4 days whilst stLrring at 20-80**C, The 
reaction mixture was then partitioned between water (75ml) and ethyl 
acetate (50ml). The aqueous layer was extracted with more ethyl acetate 
(3 X 30ml) and the combined organic extracts were dried (Na2S04) and 
10 evaporated inwicuo. Flash chromatography of the residue (silica gd, 
dichloromethane/ methanol/ammonia, 90:10:1 to 85:15:1.5) gave I2mg 
(7%) of the titk compound free base. The oxalate salt was prepared in 
methanol-diethyl ether, mp 123-126X. (Found: C. 56.47; H, 6.14; 
N. 12.53. C27Ha4N60-2(CaH204) l,2H20 0.1(C4HioO) requires: C. 56.48; 
15 H, 6.25; N, 12.59%). 5h (360MHz, DMSO-ds) 1.56 (3H, s), 1.62-1.82 (4H, 
m), 1.95 (2H, m), 2.59-2.92 (7H, m), 3.25 (2H. m), 3.63 (2H, dd), 7.30-7.32 
(3H, m), 7.38 (2H, t. J=7.5H2), 7.49 (IH, d. J=8.6Hz). 7.55 (2H, d, 
J=7.4Hz), 7.77 (IH, d,). 9.01 (2H. s,), 11.16 (IH, s.); m/e (ES) 459 (M* +1). 

20 EXAMPLE 80 

l-<3-f5-a.2.4-Triazol>4.vlVlH.i ndol.3-vllproDvl)-4-<ffltV2-hvdroxv-l-(4- 
fluorophenvl^eth vllaminolpiperidine. 2,0 Hydrogen Qx^ate. 

25 1. (RV2-Amino -2-(4-fluorophenvl)ethanol 

To a stirred l.OM solution of Uthium aluminium hydride in THF 
(23.5ml, 23.5mmol), cooled to 0°C under Ar, was added portionwise over 
Ih 45min soUd (-)-4-fluoro-D-a-phenylglycine (1.98g, 11.7mmol). The 
reaction mixture was then stirred at room temperature overnight before 

30 carefully adding water (0.89ml), then 4N NaOH solution (0.89ml) and 
then water (2.68ml). The mixture was stirred for a few minutes, then 
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filtered, and the filtrate was evaporated in vacuo. Flash chromatography 
of the residue (silica gel, dichloromethane/methanoiyaxomonia, 90:10:1) 
gave 1.499g (82%) of the title compound as a white solid: 5h (250MHz, 
CDCLi) 3.52 (IH, dd, J=10.7 and 8.2Hz), 3.71 (IH. dd, J=10.7 and 4.4H2), 
5 4.06 (IH. dd, J=8.1 and 4.4Hz), 6,99-7.08 (2H, m), 7.28-7.34 (2H, m). 

2. l>4a45-fl.2.4>Triazol-4>vlVlH-indol-3-vllDroDvl)-4-<fmV2-hvdr^ 
LfiUflunronhenvnethvllamiiiftlpiffftiH^ine. 2.0 Hydrogen Oxalate. 

This was prepared from l-{3-[5-(l,2,4-triazol-4-yl)-lH-indol-3- 
10 yl]propyl}-4-ketopipexidine and (R)-2-amino-2-(4-fluorophenyl)ethanol 

using a similar method to that described in Example 8 (step 5); mp 137^0 
(softens). (Found: C, 54.92; H, 5.49; N, 12.51. C28HaiFN6O-2.0(C2H2O4)- 

0.7 H20'0.15(CH40) 0.12(C4HioO) requires C, 55.00; H. 5.76; N, 12.56%). 
5h (360MHz, DMSO-dfi) 1.72 (2H, m), 1.90-2.05 (4H. m), 2.66-2.86 (5H, m), 
15 2.94 (2H. m), 3.37 (2H, m), 3,61 (2H, m), 4.19 (IH, m), 7.23 (2H, t, 

J=8.8Hz). 7.32-7.34 (2H, m). 7.49-7.55 (3H, m), 7.80 (IH, d), 9.02 (2H. s). 
11.18 (IH, s); m/e (ES) 463 (M*+l>. 

EXAMPLE 81 

20 

l-(3-f5.a.2.4.Tria2Ql.4-vlVlH-indQl-a-vllnrot>vn.4-(rflR.2R).2. 
tiy^pyvin4^p-l-Yl1^Tnjit>Q}pipfiridiff^, g.Q Hy^iroggn Qx^at^, 

1. ( 1R.2R>- 1 Amino 2-hvdroxvindan 

25 Racemic trans- l-amino-2-hydroxyindan was resolved into its 

individual enantiomers using a similar procedure to that described in the 
literature: J. Med. Chem., 1992, 35» 1685. The chiral purity of the 
individual enantiomers was assessed by HPLC analysis using a 
CrownPack CR(+) column (5% methanol in aqueous perchloric acid. 

30 pH 1.8; Iml/min: 40°C; 210nm); retention time for (lR.2R)-enantiomer, 
3.8min, 98.2% e.e. (retention time for (lS,2S)*enantiomer. 4.4min). 
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2. l.(3-fR-(1.2.4-Triazol.4-vl>-lH.indol-3-v 11nrnnvU.4.<faR.2R)-2- 
hviiroxvindan-l-vllaminoVpiDeridi nft 2 0 Hydrogen Oxalate. . 

The title compound was prepared from the product of the previous 
6 step and l-{3.I5-(1.2.4-triazol-4-yl)-lH-mdol-3-yl]propyl>-4-ketppu>eridine 
using a similar method to that described for Example 8 (step 5). 
mp ISB-IBS'C (methanol-diethyl ether). (Found: C, 58.17; H, 5.69; 
N, 13.19. C2tHs2N6O-2.0 (CaHaO^) requires: C, 58.48; H, 5.70; N, 13.20%). 
Sh (360MHz, DMSO-ds) 1.78-2.00 (2H, m), 2.00-2.10 (2H. m). 2.10-2.20 
10 (IH, m), 2.20-2.40 (IH, m). 2.70-2.90 (5H, m). 2.90-3.00 (2H. m). 3.20-3.35 
(IH, m). 3.35-3.50 (3H. m). 4.35-4.50 (2H. m). 7.20-7.40 (5H, m), 7.40-7.55 
(2H, m), 7.81 (IH, s). 9.03 (2H. s). 11.19 (IH, s); m/e (ES) 457 (M*+l). 

Examples 82-84 were prepared from l-{3-(5-(l,2,4-triazol-4-yl)-lH-indol-3- 
15 yl]propyl}-4-ketopiperidine and commendaUy available amines using a 
similar method to that described for Example 8 (step 5). 

BXAMPLE 82 

20 l-<3-r5-a.2.4-TriaMl-4-vlV lH-indol.a-vnproDV»-4-<rfR.S)-indan-l- 

vnaminotTiinPridinf. 2.55 Hvdroeen Oxalate. 

The oxalate salt was prepared from ethanol-diethyl ether, 

mp 122-128''C. (Found: C. 57.47; H. 5.55; N. 12.40. 

CjiH32N6-2.55(C2H204) requires: C. 57.53; H. 5.58; N. 12.54%). 
25 6h (360MHz. DMSO-de) 1.84-2.28 (7H, m). 2.38-2.50 (IH. m), 2.72-3.16 

(8H. m), 3.30-3.52 (3H, m). 4.85 (IH. br t). 7.24-7.38 (5H, m). 7.50 (IH, d. 

J=8.6Hz). 7.58 (IH. d. J=7.5Hz). 7.82 (IH. s). 9.03 (2H. s). 11.20 (IH. s): 

m/e(ES) 441 (M*+l). 



30 
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EXAMPLE 83 

l-{3-r5-a.2.4.Tria«»1.4.vn-lH-indol.3-vl1proDvll-4.{ffR.S)-l.r4. 
fluoronhenvnethvllaminolDiperidine. 2 0 Hydrogen Oxalate. 
5 The oxalate salt was prepared in methanol-diethyl ether, mp 149*'C 

(softens). (Found: C, 57.44; H. 5.89; N, 13.33. C26H3iFN6-2(C8H204)- 
0.17(C4HioO) requires: C. 57.65; H, 5.79; N. 13.15%). 5h(360MHz. 
DMS0-e)1.44 (3H. d. J=6.3Hz). 1.72 (2H. m). 1.91-2.13 (4H, m), 2.58-2.90 
(7H, m). 3.30 (2H, m). 4.34 (IH, m), 7.25 (2H, t. J=8.8Hz), 7.31-7.33 (2H, 
10 m), 7.50 (IH, d, J=8.6Hz). 7.56 (2H. m), 7.79 (IH, d), 9.02 (2H. s), 1 1; 17 
(IH, s). m/e (ES) 447 (M* +1). 

EXAMPLE 84 

15 l-l3-r5-(1.2.4-TiiazoM-vn-lH-indol-3-vlli>ropv»-4-<fr RVl-phenvlt)rQnan-2. 

vllaminolDiperidine. 2.0 Hydrogen Oxalate. 

The oxalate salt was prepared in methanol-diethyl ether; mp 145''C 

(softens). (Foxmd: C, 59.42; H. 6.69; N, 13.11. C27HmN6-2(C2H204)- 

0.3 H20 0.25(C4HioO) requires: C. 59.44: H. 6.41: N. 13.00%). 
20 5h (360MHz. DMSO-ds) 1.07 (3H, d. J=6.6Hz), 1.72 (2H. m). 1.94 (2H. m). 

2.06 (2H, m), 2.42 (IH, m). 2.55-2.77 (6H, m). 3.15-3.29 (4H. m). 3.44 (IH. 

m). 7.26-7.34 (7H. m), 7.50 (IH. d. J=8.6Hz). 7.80 (IH. d). 9.03 (2H. s), 

11.16 (IH. s): m/e (ES) 443 (M* +1). 

25 EXAMPLE 85 

l-<3-f5-(1.2.4-Triazol-4-vn-lH-indol-3-vllpropvl>.4-{N.Kthiophen-3. 
vl)methvn-N-methvIamino>piperidine. 2.5 Hydrogen Oxalate. Di-hvdrate. 
The title compound was prepared using a similar method to that 
30 described for Example 30 (step 4). The oxalate salt was prepared and 
recrystallised from methanol-diethyl ether, mp 135-137''C. (Found: 
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C. 50.57; H. 5.43; N, 12.77. C24H3oN6S-2.25(C2H204)-2 H2O requires: 
C, 50.85; H. 5.76; N, 12.48%). 6h (360MHz, DMSO-dc) 1.35-1.50 (2H, m). 
1.64-1.72 (2H, m), 1.72-1.84 (4H. m), 2.09 (3H, s), 2.22-2.34 (3K. m). 2.68- 
2.72 (2H, m), 2.86-2.90 (2H, m). 3.53 (2H. a), 6.99-7.01 (IH. m). 7.24-7.30 
5 (3H, m). 7.43-7.47 (2H. m), 7.77-7.78 (IH, m), 9.01 (2H, s), 11.05 (IH, s); 
m/e(ES)435(M*+l). 

EXAMPLE 86 

10 l-<3-f5.fl.2.4-Triazol-4-vlVlH-indol-3.vllDroDvll.4.fl>J.rffuran-3.vl)methvll- 
N-methv) amin()}p ^peridine. 1.5 Hvdroeen Oxalate. 2.25 Hvdrate. 

The title compound free base was prepared in a similar manner to 
that described in Example 30 (step 4). The oxalate salt was prepared and 
crystallised firom methanol-diethyl ether, mp 128-130''C. (Found: 

15 C. 55.00; H. 6.74; N. 13.53. C24H3oN60 l.5(CsH804)-2.5 H20 0.14(C4HioO) 
requires: C, 54.76; H, 6.49; N. 13.90%). 5h (2S0MHz. DMSO-ds) 1.70-1.80 
(2H, m). 1.80-2.10 (4H. m). 1.24 (3H. s). 2.60-2.80 (4H. m), 2.85-2.90 (2H. 
m). 3.30-3.40 (3H. m). 3.62 (2H. s). 6.46 (IH. s). 7.29-7.34 (2H. m). 7.48- 
7.51 (IH, m). 7.63 (2H. s). 7.80 (IH. s). 9.02 (2H. s), 11.18 (IH. s). 

20 

EXAMPLE 87 

l-<3.f5-a.2.4-Triazol. 4-vn-lH.indol-3-vl1propvn.4.rffuran-3. 
vnmethvlaminolpiperidine. 2 0 Hydrogen Oxalate. l.SHvdratP 

25 A mixture of the product from Example 9 (free base: 765mg), 

aunmonium formate (349mg) and palladium on carbon (10% w/w; 300mg) 
in anhydrous methanol (10ml) was refluxed, under nitrogen, for 3h. After 
cooling, the solids were filtered off and the filtrate was concentrated under 
vacuum. The residue was partitioned between water and n-butanol. and 

30 the organic layer was concentrated to yield 544mg of l-|3-[5-(1.2.4-tnazol- 
4-yl)-lH-indol-3-yl]propyl}-4-aminopiperidine as a white foam. 
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5h (360MHz, DMSO-cU) 1.20-1.40 (2H, m), 1,70 2.04 (6H. m). 2.35-2.41 
(2H, m), 2.68-2.74 (2H, m), 2.89-2.94 (3H. m), 7.27-7.32 <2H, m). 7.47 (IH, 
d). 7.77 (IH, d), 9.02 (2H, s), 11.12 (IH, s). 

A solution of the preceding amine (ISOxng, 0.46nunol), 

5 3-{uraldeliyde (47mg, 0.49mmol), acetic add (160m1, 2.77mmol) and 
sodium cyanoborohydzide (30mg, 0.49mmol) in methanol (20ml) was 
stirred at room temperature, under nitrogen, for 18h. Volatiles were 
removed under vacuum and the residue was partitioned between 
saturated aqueous potassium carbonate and ethyl acetate. The aqueous 

10 phase was extracted three times with ethyl acetate and the combined 
organic solutions were dried (Na2S04) and concentrated. Flash 
chromatography of the residue (silica gel» dichloromethane/methanol/ 
ammonia, 95:5:0.5 to 90:10:1) gave 73mg of the dialkylated amine (see 
Example 88) and 43mg of the title compound free base, from which the 

15 oxalate salt was prepared, mp 150- 152*^0 (methanol-diethyl ether). 
(Found: C, 53.13; H. 5.48; N, 13.54. CzsHzbNsO 2.0(C2H2O4) 1,5 H2O 
reqiiires: C, 53.02; H, 5.77; N, 13.74%). 5h (360MHz, DMSO-dc) 1.60-1.70 
(2H. m), 1.90-2.00 (2H, m). 2.05-2.10 (2H, m), 2.40-2.50 (5H, m), 2.70-2.80 
(4H, m), 2.95-3.05 (IH. m). 3.15-3.20 (2H, m). 3.91 (2H, sX 6.57 (IH, s), 

20 7,26-7.29 (2H, m). 7.47-7.49 (IH, m). 7.63 (IH, s). 7.70-7.73 (2H, m), 8.88 
(2H. s). 10.95 (IH. s); m/c (ES) 405 (M* +1). 

F?(AMPX,B ^8 

25 l-<3-[5-a.2.4-TriazQl-4>vlVlH-indol- 3-vllDroDvl)-4-<N.N-fdi-furan-3- 
vUmethvllamin olpiperidine. Dihvdrogen oxalate hydrate. 

The title compound free base was isolated from the reaction 
described in Example 87. The oxalate salt was prepared and cr>'staUised 
from methanol-diethyl ether, mp 119-12rC. (Found: 56.18; H. 5.69: 

30 N. 12.40. CmH32N602'2(C2H204). H2O requires: C, 50.30: H, 5.61: 

N. 12,31%). 6n (360MHz, DMSO-de) 1.70-1.90 (4H. m). 2.02-2.10 (2H. m). 
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2.70-2.90 (5H. m). 2.95-3.05 (2H, m). 3.35-3.50 (2H. m). 3.49 (4H. s). 6.38 
(2H, s). 7.27-7.30 <2H. m),7.47-7.53 (5H. m). 7.74-7.75 (IH, m), 8.88 (2H. 
s). 11.00 (IH. s); m/e (ES) 485 (M*+l). 



1.<a.f.n.fl.2.4.Triay.ol-4.vlVlH-indol-3-vllD ronvn.4.rN-f3 3-HimPthv1allvlV 
^.^^*^v1aTninn1ty iipffiriHiTiP 1 .25 Hydrogen Oxalate. 1.5 Hydrate. 

A solution of l-{3-(5-(l,2.4-tria«)l-4-yl)-lH-mdol-3-yllpropyl}-4- 
10 (N-methylamiiio)pipexidme (417mg. 1.23mmol), prenylbromide 
<149m1> 1.29m]noI) and potassium carbonate (170ing. 1.29mmol) in 
dimethylfonnamide (lOml) was heated to SO'C for 16h. The reaction was 
partitioned between water and ethyl acetate. The organic layer was dried 
(Na2S04), concentrated and purified by chromatography using 
15 CH2Cl2^eOH/NH40H (90: 10: 1) as eluant. to give the title compound firee 
base. The oxalate salt was prepared and crystallised from methanol- 
diethyl ether, mp 128-130''C. (Found: C, 68.64; H. 7.44; N. 14.99. 
Ca4H34N6 l.25(C2H204) 1.5 H2O requires: C, 58.28; H. 7.29; N, 15.39%). 
6h (360MH2. DMSO-ds; free base) 1.30-1.50 (2H, m). 1.59 (3H. s). 1.60-1.67 
20 (2H. m). 1.68 (3H, s). 1.78-1.84 (4H. m). 2.09 (2H. s). 2.24-2.31 (3H. m). 

2.69-2.73 (2H. m). 2.86-2.89 (2H, m), 2.95-2.97 (2H. m), 5.10-5.14 (IH. m), 
7.23 (IH. s), 7.25-7.28 (IH, m). 7.45-7.47 (IH. m). 7.75-7.76 (IH. m). 8.96 
(2H. s). 11.02 (IH. s); m/e (ES) 407 (M* +1). 

25 EXAMPLE 90 

l-<.^.r.'S-n.2 4-Triazol-4-vl>lH-indol-3-vl 1nropvl>-4-fN-allvl-N'- 
mt>thvlamino)pi neridine. Hydrogen oxalate. 



30 described in Example 89. using allyl bromide as the alkylating agent, 
mp 124-126''C (methanol-diethyl ether). (Found: C. 54.97: H. 6.24: 



5 



FTXAMPLE 89 



The title compound was prepared in a similar manner to that 
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N, 14.11. C22H3oN6-2.25(C2H204) requires: C, 54.77; H, 5.98; N. 14.46%). 
5h (360MHz, DMSO-ds; free base) 1.34-1.45 (2H, m), 1.62-1.65 (2H, m). 
1.77-1.84 (4H. m). 2.11 (3H. s), 2.27-2.31 (3H. m). 2.69-2.73 (2H-. m). 2.86- 
2.89 (2H. m), 3.02-3.03 (2H. m), 5.05-5.08 (IH. m). 5.12-5.17 (IH. m), 5.72- 
5 5.82 (IH. m). 7.26-7.31 (2H, m), 7.46-7.48 (IH. m). 7.78-7.79 (IH. m). 9.01 
(2H. s). 11.06 (IH, s); m/e (ES) 379 (M*+l). 

EXAMPLE 91 

10 1-<3-T.'>.fl.2.4.Triazol.4- vn-lH-mdol-3.vnpTonvl)-4.<rfiniian.l. 
vl^ammolmethvUpiperidin e. Dihvdrofren Oxalate. 0.5 Hydrate. 

The title compound was prepared in a similar manner to that 
described in Example 22 (step c), except that 1-aminoindan was used 
instead of (R)-a-methylbenzylamine. The oxalate was prepared and 

15 crystallised firom methanol-diethyl ether, mp 140-142^0. (Found: 
C. 59.57; H. 6.11; N, 13.06. C28H94N6 2(C2H2O4)-0.5 H2O requires: 
C, 59.71; H, 6.11; N, 13.06%). 5h (360MHz. DMSO-da; free base) 1.26-1.33 
(2H. m). 1.40-1.55 (IH. m). 1.75-1.79 (4H. m), 1.83-1.95 (4H. m), 2.35-2.42 
(3H. m), 2.58-2.63 (2H, m), 2.75-2.84 (3H. m), 2.94^3.02 (3H. m). 4.20 4.24 

20 (IH, m). 7.12-7.15 (2H. m). 7.18-7.22 (3H. m). 7.30-7.35 (IH. m). 7.45-7.48 
(IH, m), 7.56 (IH. s). 8.50 (2H. s). 8.60 (IH. s); m/e (ES) 455 (M*+l). 

25 1.ta.r.'i-M.2.4-Triazol.4-vl) -lH.indol.3.vl1proPvl>-4-<rN-fat>-a- 

fhvdroxvmethvnbenzvll-N -methvlaminolmethvUpiperidine. 

2 0 Hydrogen OxalatP 0 5 Hydrate. 

The title compound firee base was prepared from the amine of 

Example 31 using a similar method to that described for Example 10. 
30 The oxalate salt was prepared and crystallised from methanol-diethyl 

ether, mp 115-117»C. CFound: C. 57.96: H. G.25: N. 12.GG. 
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C28H3fiN6O-2.0(C2H2O4) 0.5 H2O requires: C, 58.08; H. G.24; N. 12.70%). 
6h (360MHz. CDCI3; free base) 1.19-1.28 (2H. m), 1.68-1.95 (7H. m), 2.08- 
2.14 (4H, m). 2.23-2.31 (IH, m). 2.38-2.44 (2H. m). 2.74-2.80 (2H. m). 2.91- 
2.95 (2H. m), 3.59-3.65 (IH. m). 3.71-3.77 (IH, m), 3.92-4.00 (IH, m), 7.12- 
6 7.17 (4H, m), 7.30-7.34 (3H. m). 7.45-7.48 (IH. m), 7.56-7.57 (IH, m), 8.32 
(IH. s). 8.47 (2H, s); m/e (ES) 473 (M* +1). 

EXAMPLE 93 

10 f3m.3-(Benzvlthio)methvl-l-<2-f5-fl.2.4-triazol-4-vl)-lH-indol-3- 
vnethvUpvrrolidine. Hydrogen Oxalate. 

1. (3R)-3-(Benzvlthio)methvl-l-fter<-butoxvcarbonvI)pvTTolidine 

To a stirred mixture of (3R)-l-(ter<-butoxycarbonyl)-3-[(methane- 

15 s\ilfonyloxy)methyl]pjrrrolidine (0.5071g, 1.82mmol) and anhydrous 

potassium carbonate (0.3764g, 2.72mmal) in DMF (13ml), under argon, 
was added benzyl mercaptan (0.428ml. 3.65mmol) and the mixture was 
stirred overnight at room temperature, then at 60°C for 4h. The mixture 
was then partitioned between water (50ml) and diethyl ether (30ml). The 

20 aqueous layer was separated and reextracted with more diethyl ether (2 x 
30ml). The combined organic layers were dried (MgS04) and evaporated 
in vacuo. The residue was purified by flash chromatography (silica gel, 
20% EtOAc/pet. ether) to give 0.5186 (93%) of the title compound as a 
colourless oil. 5h (360MHz. CDCI3) 1.45 (9H. s). 1.56 (IH. m). 1.99 (IH. 

25 m). 2.32 (IH. m). 2.45 (2H. t. J=6.4Hz). 2.97 (IH. m). 3.26 (IH. m). 3.61 
(2H, m). 3.72 (2H, s). 7.22-7.40 (5H. m). m/e (ES+) 330 (M+Na)*. 308 
(M+H)^ 252 (M-CMe3+2H)*. 234. 213. 208 (M-Boc+2H)*. 



30 
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2. (3R>-3-rfBe nzvlthio)meth vnDvrroUdine 

To a stirred solution of (3R)-3-(benzylthio)inethyl- l-itert- 
butoxycarbonyl)pyrrolidine (0.2320g, 0.755mmol) in dichloromethane 
(3ml), under argon, was added trifluoroacetic add (1ml) and the mixture 

5 was stirred at room temperature for 65 minutes before quenching with 
anhydrous methanol (2ml) and evaporating in vacuo. More methanol 
(2ml) was added to the residue and removed in vacuo. The residual oU 
was then dissolved in dichloromethane (25ml) and washed with 2N NaOH 
solution (10ml). The aqueous layer was reextracted with more 

10 dichloromethane (15ml) and the combined dichloromethane extracts were 
washed with saturated NaCl solution (10ml), dried (Na2S04) and 
evaporated in vacuo. The residue was purified by flash chromatography 
(siUca gel, CHaCb/MeOH/NHa, 85:15:1.5) to give 0.1210g (77%) of the title 
compound as a colourless oil. 5h (250MHz,CDCl3) 1.41 (IH, m), 1.90-2.00 

15 (IH, m), 2.24 (IH, m), 2.42-2.50 (2H, m), 2.57 (IH, dd, J=6.5 and 1 l.OHz), 
2.82-2.99 (2H, m), 3.07 (IH, dd. J=7.3 and 1 l.OHz), 3.72 (2H, s). 7.20-7.36 
(5H, m): m/e (ES) 208 (M*+l). 



3. r3RV3.(Bcnzvlthio)methvl-l-<2-f5-a.2.4.tTiazQl-4-vn-lH-indol-3- 
20 vllethvUnvrroUdine. Hydrogen Oxalate. 

To a stirred solution of 3-[2-(methanesulfonyloxy)ethyl]-5-( 1,2.4- 
triazol-4-yl)-lH-indole (0.1147g, 0.374mmol) and sodium carbonate 
(59.6mg, 0.562mmol) in 2-propanol (8ml), under argon, was added a 
solution of (3R)-3[(benzylthio)methyl]p3rrrolidine (0.1165g, 0.562mmol)in 

25 2-propanol (5ml) and the mixture was heated at reflux for 2h. After 
cooling, the reaction mixture was filtered and the filtrate evaporated 
in vacuo. The residue was purified by flash chromatography (silica gel, 
CHaCh/MeOH/NHa. 92:8:0.8) to give O.lOlTg (65%) of the title compound 
free base as a colourless oil. The oxalate salt was prepared in methanol- 

30 diethyl ether; mp 79-9^0. (Found: C. 61.57; H. 5.94; N. 13.40. 

C24H2:N5S C2H204 0.25(C4HioO) requires: C. 61.64: H, 6.03: N. 13.31%). 
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6h (360MHz. DMSO-ds) 1.63 (IH, m), 2.10 (IH, m). 2.53 (2H), 2.92 (IH, 
m). 3.05 (2H. m), 3.25 (4H, m), 3.38 (IH, m). 3.76 (2H, s), 7,25 (IH, m). 
7.32-7.33 (5H, m), 7.37 (IH, dd, J=9.1 and 2.lHz). 7.52 (IH, d. J=8.7Hz), 
7,88 (IH, d, J=2.0HzX 9.03 (2H. s.X 1126 (IH, s>, among other signals; 
5 m/e (ES*) 418 (M+H)*. 



(^^-l-<3.r5-(1.2.4-Triazol-4-vlVl H.indol-3-vllDropvn-4-a-benzvlamino-2- 
10 hydroxvethvlteiperidin e. 2.0 Hydrogen Oxalate. 2.0 Hvdrate: 

1. (±V2-ri-rtert-Butvloxvca rbonvnpiperidin-4>vnglvcine methyl ester. 

The title compound was prepared from l-(tert-butyloxycarbonyl)- 
4-ketopiperidme and (±)-N-(benzyloxycarbonyl)-a-phosphonoglycine 
15 trimethyl ester using a similar procedure to that described by U. Schmidt 
et al iSynthesis, 1992, 487; Synthesis, 1984. 53); 8h (250MHz, CDCI3) 
1.19-1.78 (5H, m), 1.45 (9H, s), 2.60-2.74 (2H, m), 3.31 (IH. d. J=5.7Hz), 
3.73 (3H, s), 4.08-4.18 (2H, m). 

20 2. (±V2-[l-agr t-Butvloxycarbonvnpiperidin-4-vnglvcinol. 

To a cooled (-78''C) solution of the ester from above (1.7g. 6.24mmol) 
in anhydrous tetrahydrofuran (50ml) was added lithium aluminium 
hydride (l.OM in THF; 6.24ml). The mixture was stirred at -78'*C for 3h 
and at room temperature for 18h before water was added to produce a 

25 granular precipitate, which was removed by filtration. Concentration of 
the filtrate followed by flash chromatography of the remaining residue 
(silica gel. dichloromethane/methanol/ ammonia. 90:10:1) afforded the 
title compound as a colourless oil: m/e (ES) 245 (M* +1), 



EXAMPLE 94 



30 
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3. (±)-l>(tert- ButylnxY r,arfaonvl).4-fl'ben2vlamin^ 

A solution of the preceding ^ydnol (730mg, 2.99mmol), 
benzaldehyde (3I7mg, 2.99nimol), acetic add (2ml) and sodium 
cyanoborohydride (188mg, 2.99mmol> in methanol (20ml) was stirred at 

5 room temperature for 18h. Saturated potassixun carbonate solution was 
added to pH>8 and the methanol was removed under vacuum. The 
residue was diluted with water (20ml) and products were extracted with 
ethyl acetate (50ml)» dried (Na^SOO and concentrated. Flash 
chromatography (silica gel, dichloromethane/methanol/ ammonia, 90:10:1) 

10 of the residue afforded 417mg (42%) of the title compound as a yellow oil; 
5h (360MHz, DMSO-ds) 1.00-1.10 (IH, m), 1.38 (9H, s), 1.50-1,64 (2H, m), 
1.64-1.78 (IH. mX 2.50-2.70 (2H, m), 3.31-3.34 (IH, m). 3.40-3.50 (IH, m), 
3.60-3.80 (2H, m), 3.90-4.00 (2H, m), 4.40-4.43 (IH. m), 7.20-7.34 (5H, m). 

15 4. (±>-4-a-Benzvlamino-2.hvdroxve thvnDiDeridine 

A solution of the product from step 3 (417mg, 1.25mmol) in a 
mixture of trifluoroacetic acid and dichloromethane (1:10; 10ml) was 
stirred for 16h. The reaction was quenched by addition of saturated 
aqueous potassium carbonate and extracted witb dichloromethane. The 

20 organic phase was dried (MgS04) and concentrated. Flash chromatography 
of the residue (sUica gel, dichloromethane/ methanol/ammonia, 90:9:1) 
gave the title compound as a colourless solid; 5h (250MHz, DMSO-de) 1.20- 
1.46 (2H, m), 1.56-1.76 (2H. m). 1.78-1.90 (IH, m). 2.20-2.30 (IH. m). 2.60- 
2.76 (2H. m). 3.10-3.60 (4H, m). 3.65 (IH, d, J=13.5Hz), 3.79 (IH, d. 

25 J=13.5Hz), 7.16-7.38 {5H, m). 

5. (±)-l-<3-r5-(l,2.4-Tria2ol-4-vl>-lH-indol.3 .vllDronvl>>4.n. 
ben2vlamino-2-hvdroxvethvl)DiDeridine. 2.0HvArogen Qxa^tQ. 
2.0 Hydrate. 

30 The title compound was prepared from 3-|5-(l,2,4-triazol-4-yl)-lH- 

indol-3-yl]propan-l-ol and (±)-4-(l-benzylamino-2-hydroxyethyl)piperidine 
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using a similar procedure to that described for Example 98 (step 3). The 
oxalate salt was prepared and crystallised from ethanol-diethyl ether; 
mp 125.127'C. (Found: C, 55.23; H. 6.37; N. 11.66. C27H34N602(C2H204)- 
2 H20 0.3(C4H>oO) requires: C, 55.49; H, 6.51; N. 12.06%). 6h (360MHz. 
5 DMSO-d«) 1.50-1.70 (2H, m), 1.80-1.90 (2H, m), 1.90-2.10 (3H. m). 2.70- 
2.95 (5H. m), 2.95-3.10 (2H. m), 3.40-3.50 (2H, m). 3.55-3.70 (IH, m). 3.70- 
3.74 (IH, m). 4.04-4.19 (2H. m). 7.32-7.40 (6H. m). 7.48-7.52 (3H. m). 7.82 
(IH, m), 9.03 (2H. s), 11.22 (IH. s); m/e (ES) 460 (M*+l). 

10 EXAMPLE 95 

1 ■<a-f.'^.n 2.4.Triazol-l-vlVlH-indol-3-vllpro pvn-4-f(R)-a- 
rhvdroxvmethvDbenzvlaminolpiperidine. 1-9 Hydrogen Oxalate. 

15 1. l-<3-T5-(1.2.4-Tria2ol-l-vl)-lH-indol-3-vnpropvl>-4-hvd roxvpipeTidine. 
The title compound was prepared firom 4-(1.2.4-triazol-l-yl>- 
phenylhydrazine (EP497,512) and 5-(4-hydroxypiperidin-l-yl)pentanal 
dimethyl acetal using a similar method to that described for Example 8 
(step 3). Sh (250MHz. DMSO-ds) 1.28-1.46 (2H, m). 1.64-2.04 (6H. m). 2.30 

20 (2H. t. J=6.8H2). 2.72 (4H. br t). 3.35-3.50 (IH. m). 4.53 (IH. d. J=4.2Hz), 7.25 
(IH. d. J=2.2Hz). 7.44-7.54 (2H, m). 7.92 (IH. d. J=1.7Hz). 8.18 (IH. s). 9.18 
(IH. s). 11.06 (IH. s); m/e (ES) 326 (M*+l>. 

2. 1 .<.3-f 5-(l .2.4.Triazol- 1 -vn- lHindol-3-vnpropv »-4-ketoRiperidipe. 
25 The title compound was prepared from the product of the previous 

step following a similar procedure to that described in Example 8 (step 4); 

pale yellow soUd. mp 158-161'C (ethyl acetate): oii (360MHz. CDCln) 1.96 

(2H. qn. J=7.3Hz). 2.46 (4H. t. J=6.1Hz). 2.55 (2H. I. J=7.2Hz). 2.75 (4H. t. 

J=6.1Hz). 2.86 (2H. t. J=7.5Hz). 7.12 (IH. d. J=2.2Hz). 7.40-7.48 (2H. m). 
30 7.88 (IH. s). 8.12 (IH. s), 8.20 (IH. br s). 8.53 (IH. s): m/e (ES) 324 (M*+ 1). 
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3. l-^345.a.2.4-Tria2ol-l-vn-l H.mdQl-3-vnDrot)vl}>4-rm)-a- 
^vdraxvmethvnbe nzvlainijiolDiperidme. 1.9 Hydrogen Oxalate. 

The title compound was prepared firom the product of the previoxis step 
and (R)-2-phenylglycinol using a similar method to that descnbed for 
5 Example 8 (step 5Xmp 155- 160''C(ethanol). (Foimd: C, 58.11; H, 6.04; 

N, 13.44. C2aH32N60* LSCCaHaOi) requires: C, 58.14; H, 5,86; N, 13.65%). 
5h (360MHz. DMSO-ds) 1.56-1.76 (2H. mX 1.84-2.12 (4H, m), 2.60-2.96 (7H. 
m). 3.24-3.38 (2H. m), 3.50-3.64 (2H. m)/4.04-4.16 (IH, m), 7^6-7.56 (8H. m), 
7.92 (IH. s), 8.18 (IH, s), 9.16 (IH, s). 11.14 (IH, s); m/e (ES) 445 (M*+l). 

10 

EXAMPLE 96 

l-<3-f 5-amidazol- 1 -vlV lH-indol-3-vnpropvlK4-rfR)>a- 
(methynbenzvlaminolpiperidine. 2 .6 Hydrogen Oxalate. 

15 

1. 4>amidazol- 1 -vnnitrobenzene. 

To a stirred solution of imidazole (34. Ig. 0.50mol) in DMF (300ml) 
under Ar. was added portionwise. over 23 minutes, 60% NaH in oil 
(20.02g. 0.50mol). The mixture was then stirred at room temperature for 

20 18 minutes before adding dropwise, over 40 minutes, a solution of 

l-iluoro-4-nitrobenzene (70.62g, 0.50mol) in DMF (60ml). The mixture 
was then stirred at room temperature overnight. Water (600ml) was then 
added and the solid was filtered off, washed with water, then stirred in 
boiling ethyl acetate (400ml), allowed to cool and filtered, washing the 

25 soUd with more ethyl acetate (50ml), then petroleum ether (250ml). The 
filtrate, now containing more solid, was refiltered and washed with 
petroleum ether. The combined soUds were dried in a vacuum dessicator 
overnight to give 90.14g (95%) of the title compound as a yellow solid. 
6h (360MHz, DMSO-dfi) 9 (IH, t. J=l.lHz), 7.97-8.03 (3H. m). 8.38 (2H. d. 
30 J=:9.2Hz). 8.52 (IH, t). 



wo 96/04274 



-135- 



PCT/GB95/01819 



2. 4-fImi(ia2ol- l-vl)aniline. Dihvdrochloride. 

A mixture of 4-(imidazoM-yl)nitrobenzene (89.60g, 0,474mol) and 
10% paUadium on carbon (4.50g) in ethanol (1200nil) and 5N HCl (189ml) 
was hydrogenated in two batches at 40psi for 80 minutes. Water (450ml) 

5 was then added to dissolve the product and the catalyst was removed by 
filtration, washing with more water, and the combined filtrates were 
evaporated in vacuo, using finally a fireeze drier, to give 105.4g (96%) of 
the title compound as a cream solid. 5h (250MHz, DaO) 7.22 (2H. d, 
J=8.8H2). 7.35 (IH, t. J=2.1H2). 7.44 (2H, d. J=9.0H2), 7.59 (IH, t, 

10 J=1.8H2), 8.89 (IH. t, J=1.5Hz). 

3. /t-rTmidazol. l-v»phenvlhvdrazinp Dihvdrochloride. 

To a cooled (-15°C) and stirred suspension of 4-(imidazol-l-yl)- 
dihydrochloride (20g, 86.16mmol) in concentrated hydrochloric add 
15 (100ml) was added drop wise, over 1 hour, a solution of sodium nitrite 

(6.25g, 9.05mmol) in water (40ml). After a fiirther 10 minutes of stirring 
at -12'*C, the mixture was quickly filtered to remove a solid, and the 
filtrate was added portionwise to a cooled (-20''C) and stirred solution of 
tin (II) chloride dihydrate (lOOg) in concentrated hydrochloric acid (50ml) 
20 at such a rate as to maintain the internal temperature below -lO'^C (15 
minutes). The mixture was allowed to warm to 5^C over 30 minutes, and 
the solid was collected and washed with diethyl ether (4 x 100ml). The 
above solid was suspended in water (200ml) and basified with 4N sodium 
hydroxide solution and extracted with ethyl acetate (5 x 500ml). The 
25 combined organic solutions were dried (Na2S04) and filtered. The filtrate 
was vigorously stirred while hydrogen chloride was being bubbled through 
the solution until a deep red mixture was obtained. Stirring was 
continued for a further 20 minutes to give a cream solid which was 
collected by filtration and dried over phosphorous pentoxide-potassium 
30 hydroxide under high vacuum to leave 12. 7g (G0%) of the title compound: 
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5h (360MHz. DMSO-ds) 7.20 (2H. d. J=9.0H2). 7.73 (2H. d. J=9.0Hz). 7.91 
(IH, t. J=1.5Hz), 8.23 (IH. t. J=1.7Hz). 9.71 (IH, t, J=1.3Hz). 

4. l-«-f5-amidazol-l-vD-lH-indol-3- vnpropv»-4-ketODiperidine 
5 The title compound was prepared firom 4-<iinidazol-l-yl)- 

phenylbydrazine dihydrochloride and 5-(4-hydroxypiperidin-l-yl> 
pentanal dimethyl acetal using a similar method to that described for 
Example 8 (steps 3 and 4); 5h (250MHz; CDCI3) 1.96 (2H, qn, d=7.5Hz), 
2.46 (4H. t, J=6.lHz). 2.56 (2H, t. J=7.4Hz), 2.76 (4H. t. J=6.1Hz), 2.84 
10 (2H, t. J=7.5Hz), 7.13 (IH. d. J=2.2Hz), 7.18-7.23 (2H. m), 7.30 (IH, t. 
J=1.2Hz), 7.44 (IH. d, J=8.5H2). 7.58 (IH. d. J=2. iHz). 7.84 (IH. t. 
J=1.0Hz), 8.41 (IH, br s); m/e (ES) 323 (M* + 1). 

5. l-<3-f5-amida zol-l.vn.lH-indol-3-vllpropvU-4-rmW. 
15 (methyttbenzvlaminolpiperidine. 2.6 Hvdropen Oxalate. 

This was prepared £rom l-(3-[5-(imidsaol- l-yl)-lH-indoI-3- 
yl]propyU-4-ketopiperidine (0.20 Ig, 0.62mmol) and (R)-(-*-)-a- 
methylbenzylamine (QS.Spl, 0.75mmol) using a similar method to that 
described in Example 8 (step 5) to give 0.237g (89%) of the title compound, 

20 free base. The oxalate salt was prepared in methanol-diethyl ether, 
mp 130°C (softens). (Found: C. 58.63: H. 5.98; N. 10.33. C27HuNs- 
2.6(C2H20«) 0.17(C4HioO) requires: C. 58.67; H. 5.96; N. 10.39%). 
6h (360MHz. DMSO-ds) 1.50 (3H. d. J=6.6Hz). 1.75-1.82 (2H. m). 1.92-2.06 
(3H. m). 2.12-2.16 (IH. m). 2.73 (4H, m). 2.90 (3H. m). 3.38 (2H. m). 4.40 

25 (IH, q). 7.13 (IH. s). 7.27-7.30 (2H. m). 7.37-7.47 (4H. m), 7.53 (2H. d. 
J=7.0Hz). 7.68 (IH. s). 7.70 (IH, d), 8.20 (IH. s), 11.09 (IH, s): m/e (ES) 
428(M* + 1). 
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KXAMPLE 97 

1.<q-rfi-amidazol-l-vlVlH>indQl-3>vllDropv »-4.rniVa- 
fhvdroxvmethvDbenzvlaminolpiperidine. 3.0 H ydrogen Oxalate. 

5 The title compound was prepared from l.{3-[5-(Iiiudazol-l-yl)-lH- 

mdol-3-yl]propyl}-4-ketopiperidine (0.127g, 0.40mmol) and 
(R)-2-phenylgiycinol (65mg, 0.48mmol) using a similar method to that 
described for Example 8 (step 5) to give O.lOSg (62%) of the title 
compound, free base. The oxalate salt was prepared in methanol-diethyl 
10 ether; mp 99-102*^0. (Found: C. 53.21; H, 5.45; N. 9.28. 

C27H33NftO-3(C2H204) 0.11(C4HioO)1.8 H2O requires: C, 53.25; H. 5.84; 
N. 9.29%). 5h (360MHz. DMSO-dc) 1.80-2.17 (6H, m), 2.72-2.96 (7H, m). 
3.42 (2H. m). 3.71 (2H, d, J=5.6H2). 4,32 (IH. m), 7.19 (IH, s), 7.28-7.31 
(2H, m), 7.40-7,48 (4H, m), 7.52 (2H, d. J=6.7H2), 7.72 (2H. s), 8.31 (IH. 

15 s), 11.11 (IH, s); m/e (ES) 444 (M* + l). 

EXAMPLE 98 

l-<3.r5-a.2.4>TriazQl-l-vnmethv l-lH-indol-3-vnDroDvU-4-rai>-a- 
20 aivdroxvmethvnbenzvlaminolpip eridine. 2.0 Hydrogen Oxalate, 

1. 3-r5-a.2.4-Triazol-l-vl)methvl-lH- indol-3>vllpropan-l-ol 

A mixture of palladium acetate (0.78g), lithium chloride (1.47g), 

25 sodium carbonate (18.49g). triphenylphosphine (1.8g). 5-triethylsilyl-4- 
pentyn-l-ol triethylsilyl ether (16.3g) and 2-iodo-4-[(l,2,4-triazol-I- 
yl)methyl]aniline (lO.Og) in degassed anhydrous dimethylformamide 
(400ml) was heated at lOO'^C for lOh, under nitrogen. After cooUng, the 
reaction was filtered, concentrated, and the residue was partitioned 

30 between water and ethyl acetate. The organic phase was dried (MgSO^), 
concentrated and the residue was treated ^-ith 5N hydrochloric acid/ 
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methanol (1:3; 400xnl) for 3h at room temperature. The methanol was 
removed under vacuum, the aqueous residue was basified with sodium 
carbonate solution and it was extracted with ethyl acetate. The combined 
organic extracts were dried (MgS04) and concentrated. Flash 

5 chromatography of the residue (silica gel, dichloromethane/methanol, 
95:5) followed by trituration with petroleum ether, gave the title 
compound (56%) as a beige solid. 5h (360MHz, DMSO-dc) 1.74-1.82 (2H» 
m), 2.66-2.70 (2H, m), 3.43-3.49 (2H. mf), 4.41-4.44 (IH, m), 5.42 (2H. s). 
7,01-7.04 (IH. m). 7.11-7.12 (IH. m), 7.28-7.30 (IH. m), 7.51 (IH, s)> 7.93 

10 (IH, s>, 8.60 (IH. s>, 10.79 (IH, s). 

2. 4>r(R^-ci-CH vdroxvmethvnbenzvllaminoniT)eridine. 

To a stirred solution of N-ter^butyloxycarbonyl-4-piperidinone (2g, 
lOmmol), (R)-(-)-phenylglycinol (1.65g, 12mmol), and glacial acetic acid 
15 (2.29ml, 40mmol) in methanol (200ml) was added sodium 

cyanoborohydride (754mg, 12mmol). After being stirred at room 
temperature, under nitrogen, for 16h, the mixture was basified with 
4N sodium hydroxide and the methanol was removed under vacuum. 
The residue was diluted with water (35ml) and the product extracted with 
20 diethyl ether (2 x 200ml), washed with brine (1 x 40ml). dried (Na2S04) 
and concentrated. Flash chromatography (silica gel, dichloromethane/ 
methanol/ammonia, 95:5:0.5) of the residue gave 2.9 Ig (90.9%) of 1-terr- 
butyloxycarbonyl-4-[(R)-a-(hydroxymethyl)benzyl]aminopiperidine. 
A solution of the above BOC-protected piperidine (2.9g) in 
25 trifluoroacetic acid (40ml) and dichloromethane (50ml) was allowed to 
stand at room temperature for 16h. Solvents were removed under 
vacuum and the residue was azeotroped with toluene/ethanol (5:1. 
150ml). The residue was dissolved in 4N sodium hydroxide, extracted 
with dichloromethane (3 x 150ml) and the combined organic solutions 
30 were washed with brine (1 x 50ml), then dried (Na2S04) and concentrated. 
Crystallisation from ethyl acetate/hexane (1:10. 200ml) afforded the title 
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compound as white crystals (1.4g, 70.4%); 5h (360MHz, DMSO-cU) 0.96- 
1.12 (2H, m), 1.52 (IH, d, J=12.0Hz). 1.78-2.06 (2H, br s and d. J=12.6H2), 
2.17-2.32 <3H, m), 2.76-2.90 (2H. m), 3.26 (IH, t. J=8.5Hz), 3.40 (IH. dd, 
J=10.5 and 4,5Hz), 3.83 (IH, dd» J=8.5 and 4.5H2), 4.82 (IH. br s), 7.27- 
5 7.37 (5H. m); m/z (ES) 221 (M* +1). 

3. l-l3-r5-a.2.4-Triazol-l-vl^mcthvl-lH-ind ol-3-vnDrQP v»-4>rai>-a- 
(hvdroxvmethvnbenzvlaminolpipeTidine. 2.0 Hydrogen Oxalate. 
1.5 Hydrate. 

10 A solution of the product from Step 1 (209xng, 8 Immol) in THF 

(10ml) was cooled to -40^C under nitrogen. Triethylamine (146^1) was 
added followed by methanesulfonyl chloride (75m1) and the reaction 
allowed to attain room temperature. The reaction was filtered and 
solvent removed in vacuo. The residue was partitioned between water- 

15 dichloromethane and the organic phase dried (MgS04) and concentrated. 
A solution of the mesylate in THF (20ml) with diisopropyl- 
ethylamine (310|il) and the amine firom step 2 (231mg) was heated for 4h 
at 40''C and 6h at eO^'C. Sodium iodide (150mg) was added and heating 
continued for 17h in a foil covered reaction vessel. Saturated sodium 

20 chloride was added, solvent removed in vacxto and the residue extracted 
into n-butanol. The organic phase was concentrated, and 
chromatographed using methanol/dichloromethane/ammonia (15:84:1) as 
eluant, to give the title compound free base. The oxalate salt was 
prepared and crystallised &om ethanol-diethyl ether. (Found: C» 58.97; 

25 H, 6.24: N, 13.56. C26H3iN502 2(C2H204) 1.5 H2O requires: C, 59.21: 

H. 6.11; N, 13.54%.) 611 (360MHz, DMSO-ds) 1.60-1.75 (2H, m). 1.85-2.10 
(4H. m), 2.60 2.80 (4H, m), 2.80-2.95 (2H. m), 3.20-3.30 (2H. ra). 3.50-3.60 
(2H. m), 4.05-4.15 (IH, m), 5.42 (2H. s). 7.02-7.05 (IH, m). 7.16 (IH. m). 
7.29-7.39 (4H. m). 7.44-7.50 (3H. m). 7.93 (IH. s). 8.60 (IH. s), 10.90 (IH. 

30 s);m/e459(M*+l). 
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l-<3-r5-a.2.4-Tria20l-4-vlVlH-indol-3-vllDropvU-4-r(R)-a- 
(methoxvin ethvnbenzvlaminolpiperidine. Dihvdrogen Oxalate. Hvdrate 



descxibedin Example 8 (step 5) using (R)-(-)-l -amino- l-phenyl-2- 
methoxyethane (A.I. Meyers et al. J. Org. Chem.. 1978. 43, 892); 
mp 138-140''C (methanol-diethyl ether). (Found: C. 56.65; H. 6.03; 
N. 12.86. C2tH94N6O-2(C2H2O4)1.0 H2O requires: C. 56.70; H. 6.14; 
10 N. 12.80%.) 5h (360MHz, DMSO-de) 1.60-1.80 (2H, m), 1.90-2.20 (4H, m), 
2.65-2.90 (5H, m), 2.90-3.05 (2H. m). 3.27 (3H. m), 3.27-3.40 (2H, m), 3.50- 
3.56 (2H, m). 4.20-4.30 (IH. m). 7.31-7.33 (5H. m). 7.46-7.51 (3H. m). 7.79 
(IH, m). 9.02 <2H, s). 11.19 (IH. s); m/e (ES) 459 (M*+l). 

15 EXAMPLE 100 

l-<3-r5-fl.2.4-Triazol-4-vn-lH-indol-3-vnproTivl).4.!N-f(RVg- 

(methoxvmethvDbenzvll-N-methvlaminotDiperidine. 

2.0 Hvdroeen Oxalate. 0.6 Hvdrate. 
20 The title compound was prepared firom the product of Example 99 

following a similar method to that described for Example 10, mp 1 19- 

121'C. (Found: C. 57.65; H. 6.33: N. 13.02. CMHaeNeO 2.0(C2H2O4) 

0.6 H2O requires: C. 57.93; H. 6.26; N. 12.67%). 5ii (360MHz. CDCb; free 

base) 1.60-1.91 (lOH. m). 2.25 (3H. s). 2.33-2.37 (2H. m), 2.45-2.48 (IH. 
25 m). 2.72-2.77 (2H. m). 2.90-2.93 (2H. m). 3.29 (3H. s). 3.59-3.63 (2H, m), 

3.69-3.73 (2H. m). 3.84-3.87 (2H. m). 7.11-7.14 (2H. m). 7.23-7.31 (GH. m). 

7.44-7.47 (IH. m). 7.53-7.34 (IH. m). 8.40 (IH. s). 8.45 (2H. s): m/e (ES) 

473 (M*+l). 



5 



The title compound was prepeured in a similar manner to that 



30 
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FXAMPLE 101 

ur^-r5.amida2QM-vn-lH-indQ l-3.vnt)roDV»-4-rfR>-a- 
(methoxvmethvDbenzvlaminolDiDeridine. 2.0 Hydroge n Oxalate. 

5 1.5 Hydrate. 

The title compound -was prepared firom l-{3-[5-(imidazoM-yl)-lH- 
indol-3-yllpropyl}-4-ketopiperidine and (R)-a-(methoxymethyl)ben2ylamiiie 
using a similar procedure to that described for Example 8 (step 5); 
mp 128-130*'C. (Found: C, 57.72; H, 6.19; N, 10.35. 

10 C28H35N5O 2.0(C2H2O4)1.5 H2O requires: C, 57.82; H, 6.37; N; 10,54%). 
5h (250MHz. DMSO-dfi) 1.55-1.80 (2H. m), 1.80-2.20 (4H, m), 2.60-2.85 
(6H. m). 2.85-3.00 (2H. m), 3.23 (3H, s), 3.20-3.40 (2H. m), 3.40-3.60 (2H, 
m), 7.10 (IH, s). 7.24-7.46 (8H, m). 7.65-7.68 (2H. m). 8.18 (IH, s). 11.07 
(IH, s); m/e (ES) 458 (M"+l). 

15 

EXAMPLE 102 

l-^345.a.2.4.Triazol-l-vnmethyl -lH.indol-3-yllDroDvn-4-U(R>-l-(4- 
fluorophenvlV2-Tnethoxvethvnamino}Diperidine. 2.0 Hydrogen Oxalate 
20 Hydrate. 

1. m>*2-Ainino-2-(4-fluoroDhenyl>-l-m ethoxv ethane. Hydrogen chloride. 

A solution of (R)-2-amino-2-(4-fluorophenyl)ethanol (Example 80, 
step 1) (600mg, 3.9mmol) in anhydrous THF (5ml) was added dropwise to 

25 a stirred suspension of sodium hydride (0.46g of 35% wt suspension in oil. 
washed with anhydrous pentane) in anhydrous THF (5ml). The reaction 
was stirred for 2h. treated with iodomethane (237|J) and allowed to stand 
for 18h. The reaction was partitioned between diethyl-ether and 
saturated aqueous sodium chloride. The organic phase was dried 

30 (MgS04). concentrated, and redissoWed in diethyl ether. The solution was 
treated u-ith hydrogen chloride- diethyl ether (lOml) and concentrated to a 
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yellow solid. Recrystallisation firom ethyl acetate gave colourless needles 
(551mg). 5h (250MH2, DMSO-ds) 3.32 (3H. s), 3.57-3.72 (2H, m). 4.48-4.53 
(IH, m), 7.24-7.32 (2H. m). 7.56-7.61 (2H, m). 8.6 (3H. br s). 

5 2. l-te^^B^tvloxvca^bonvl-4-rfR>-l-f4-fl^o^ophenvlV2■ 
methoxvethvnaminoDiperidine 

The product from above (250mg) and N-/err-butyloxycarbonyl- 
4-ketopiperidine were reacted as described in Example 98 (step 2). 
The crude product was reacted as described below (step 3). 

10 

3. 4-[(RV 144-Fluorophenvl)-2-methoxvethvl1aininopiperidme hvdrogen 
Chlpridfi 

To a solution of the product firom above (0.67g) in methanol (5ml) was 
added IN hydrogen chloride-diethyl ether (Sml). The reaction was 
15 concentrated and recrystallised firom methand-ethyl acetate to give a 

colourless solid (367mg). 5h <250MHz, di-methanol) 2.08-2.44 (4H, m), 2.84- 
3.08 (2K, m). 3.43 (2H. br s), 3.47 (3H. s). 3.76-3.96 (2H, m). 7.15-7.22 (2H, 
m), 7.61-7.66 (2H,m). 

20 4. l-(3-r5-n.2.4-Tria2ol-l-vl->methvl-lH-in dol-3-vllpropv»-4-UfR^.l.(4- 
fluorophenvlV2-methoxvethvnaminotpiperidine. 2.0 Hvdrogen Oxalate 
Hvdrate. 

The product firom above (367mg) was reacted as described in 
Example 98 with the mesylate described in Example 98 (step 3) to give 

25 the title compound. (Found: C, 55.68; H, 6.12; N, 11.92. 

C2aH»FN60-2(C2H204) H20 requires: C. 55.81; H. 6.00: N. 12.20%.) 
6h (360MHz, DMSO-dc) 1.52 1. 70 (2H, m), 1.80-1.90 (IH, m), 1.90-2.12 
(3H. m), 2.56-2.74 (4H. m). 2.74-3.04 (4H, m). 3.24 (3H. s), 3.28-3.54 (3H. 
m), 4.20 (IH, br s). 5.43 (2H, s). 7.04-7.06 (IH. m), 7.17-7.22 (3H, m). 7.30- 

30 7.33 (IH. m). 7.47-7.51 (3H, m). 7.94 (IH. s). 8.60 (IH. s). 10.92 (IH. s): 
m/e (ES) 491 fM*+l). 
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EXAMPLE 103 

l.<a.f5.(1.2.4-Triazol -l-vlWthvl.lH-indol-3-vllDroDv».4-fN.f4.fluoTobenzvlV 
5 N.mffthvlaiinmff]rfrf"'^'"g 2 HvdroTOn Oxalate. Hvdrate. 

1. l.igrt.Butvl oxvcarbonvl-4-f4-fluorobenzvl)amiTiftftfPfriT^iT**' 

4-Fluorobeiizylainine (2.5^ and'N-tert-butoxycaibonyl-4-pipexidone 
(4g) were reacted as described in Example 98 (step 2), to give the title 
10 product as a yellow oil which crystallised (6.2^). 5h (250MHz. CDCls) 

1^2-1.37 (2H, m), 1.43 (9H, s), 1.82-1.94 (2H, m), 2.60-2.72 (IH. m), 2.74- 
2.84 (2H, m), 3.80 (2H. s), 3.94-4.10 (2H. m). 6.97 (2H, m). 7.26-7.31 (2H, 
m). 

15 2. l-tert-Butvloxvcarbonvl-4-rN-(4-fluoroben2vD-N- 

methvlaminolDip «?iri Hinft 

The product £rom above (6.2g) was reacted using a similar 

procedure to that described in Example 10 to give the title product as a 

colourless oil (5.66g). Sh (250MHz. CDCb) 1.46 (9H. s). 1.46-1.57 (2H, m), 
20 1.71-1.81 (2H, m). 2.17 (3H. a). 2.50-2.74 (3H. m). 3.53 (3H. s). 4.06-4.26 

(2H, m). 6.95-7.02 (2H. m), 7.24-7.30 {2H, m). 

3. 4-fN-(4-fluorobenzvl)- N-inethvlaminolpiperidine 

The product firom above (2.73g) was deprotected using a similar 
25 procedure to that described in Example 98 (step 2). The amine was 

obtained as a yeUow oil (1.81g). 5h (SGOMHz, CDCb) 1.48-1.59 (2H, m). 
1.81-1.85 (2H. m). 2.18 (3H, s). 2.30-2.44 (2H. br s), 2.48-2.64 (3H. m). 
3.16-3.20 (2H. m). 3.53 (2H. s). 6.96-7.00 (2H. m). 7.24-7.28 (2H. m). 



30 4. l-(3-r5-fl.2.4-Triazol-I-vnmethvl-lH-indol-3-vnDroDvl)-4-rN-(4- 
fluorobenzvlVN-methvlaminolpiperidine. 2.0 Hydrogen Oxalate Hvdrate 
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The title compound was prepared using a similar method to that 
described in Example 98 (step 3) using the product firom above (642mg) 
and the mesylate £rom Example 98 (step 3). The oxalate salt was 
prepared and crystallised from methanol-diethyl ether; mp 180-181^C. 



5 (Found: C, 56.83; H, 5.79, N. 12.78. C27H33N6F-2(C2H204) H20 requires 
C. 56.53; H, 5.97; N, 12.76%). 6h (360MHz, DMSO-de) 1.80-1.95 (2H, m), 
1.95-2^08 (4H, m), 2.24 (3H. s), 2.68-2.78 (2H, m), 2.80-2.98 (3H. s), 3.00- 
3.10 (2H, m). 3.40-3.54 (2H, m), 3.77 (2H, s), 5.44 (2H, s), 7.05-7.07 (IH, 
m), 7.16-7.21 (3H, m), 7.32-7.34 (IH, m), 7.40-7.44 (2H, m), 7.54 (IH, s), 

10 7.95 (IH, s), 8.6 (IH, s), 10.93 (IH, s); m/e (ES) 461 (M* +1). 



l-a-r5-a.2.4-TriazQl-4-vn-lH-indol-3.vl1nr oDv»>4-(2-phenvlpiperidin-l- 
15 vDpjperidine. 2.5 Hydrogen Oxalate. 1.5 Hvdrate. 

1. X-^rt-Butvloxvcarbonvl-4-r2-phenvlpiperidin-lvnpipertdine 

N-tert-Butyloxycarbonyl-4-piperidone (5g), 2-phenylpiperidine 
(4.03g) and titanitmi isopropoxide (8.9ml) were stirred at room 

20 temperature under a nitrogen atmosphere for 3h. The resulting orange 
solution was diluted with methanol (40ml), treated with sodium 
cyanoborohydride (1.6g), and stirred for 20h. Water (50ml) was added to 
give a granular precipitate which was removed by filtration through 
celite. The filtrate was partitioned between water-ethyl acetate, the 

25 organic phase separated, dried (MgSOO and concentrated. The residue 
was dissolved in ethyl acetate and washed with a saturated aqueous 
solution of citric acid. The aqueous phase was basified to pH 10 using 
4N sodium hydroxide, and extracted into ethyl acetate. The organic phase 
was dried (MgSO^) and concentrated. The residue was chromatographed 

30 using ethyl acetate-petroleum ether (20:80 to 50:50) to afibrd a partially 
purified mixture, which was dissolved in ethyl acetate. The organic phase 



EXAMPLE 104 
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was washed with a saturated aqueous solution of citric acid. The aqueous 
phase was separated, basified to pHlO using 4N sodium hydroxide and 
extracted with ethyl acetate. The organic phase was dried (MgSOO and 
concentrated to give the product in 3% yield. 5h (250MHz. CDCls) 1.16- 
5 1.79 (19H, m), 2.21-2.29 (2H. m), 2.41-2.50 (2H. m). 2.90-3.04 (IH. m), 
3.36-3.44 (IH. m). 3.92-4.10 (2H, m). 7.16-7.40 (5H. m). 

2. 4.f2-Phep vlDineridin. l-ynnineridine 

The product from above (245mg) was deprotected as described in 
10 Example 98 (step 2). The product was obtained as a yellow soUd (170m|^. 
5h (360MHz. CDCb) 1.29-1.83 (lOH. m). 2.10-2.18 (IH. m). 2.25-2.45 (3H. 
m). 2.97-3.06 (3H, m). 3.39-3.42 (IH. m). 7.21-7.30 (5H. m). 

3. l-(3.r5-a.2.4-Triazol-4-vn-lH-indoI-3-vnDropv»-4-f2- 

15 phenvlpippTrifiiw.l.vTtpiperidine. 2.5 Hydrogen Oxalate. 1.5 Hvdrate. 

The title compound was prepared from 3-[5-(l,2,4-triazol-4-yl)-lH- 
indol-3-yl)propan-l-oi and 4-(2-phenylpiperidin-l-yl)piperidine using a 
similar method to that described for Example 36 (step b). The oxalate salt 
was prepared and crystallised from methanol-diethyl ether: mp 126- 

20 1280C. (Found: C. 56.42; H. 6.17; N. 11.66. C2gHa6N8-2.5(C2H204) 

1.5 HaO requires: C. 56.66; H. 6.15; N. 11.66%).5h (360MHz. DMSO-d£. 
353«K) 1.30-1.50 (IH. m). 1.52-2.06 (12H. m). 2.30-2.70 (4H. m). 2.71-2.75 
(2H. m). 2.80-2.88 (2H. m). 3.00-3.14 (IH. m). 3.24-3.40 (2H. m). 3.60-3.70 
(IH. m). 7.25-7.38 (7H. m). 7.47-7.50 (IH. m). 7.71-7.72 (IH. m), 8.86 (2H. 

25 m). 10.93 (IH. m); m/e (ES) 469 (M+l)*. 

EXAMPLE 105 

l.fa.r.S-ri 2 4-Triazol-4.vn-lH.iiidol.3-vnpropvn.4.tffR)-l.f4. 
30 Ouorophen vl^-2-methoxvethvllamino>pipe ridine. Hvdrogen Oxalate. 
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(R)-2-Ainino-2*(4-fluorophenyl)-l-inethoxy ethane (Example 102, 
step 1) (310mg) and l-{3-[5-(l,2,4-triazol-4.yl)-lH-indol-3-yllpropyl}-4- 
ketopiperidine (487mg) were reacted as described in Example 8.(step 5) to 
give the title compound. The oxalate salt was prepared and crystallised 

5 &om methanol-diethyl ether. (Found: C, 54.75; H. 5.94; N» 12.47. 
CJ27H33FNfi*2(C2H204)1.2 H2O requires: C, 54.89; H, 5.86; N» 12.39%). 
5h (360MHz. DMSO-ds) 1.56-1.70 (2H. m), 1.82-1.94 (IH, s). 1.94-2.20 
(3H, m), 2.54-2.68 (IH, m), 1.68-1.90 (4H, m) 1.90-3.06 (2H, m). 3,25 (3H, 
s), 3.28-3.42 (2H. m). 3.42-3.56 (2H. m), 4.20-4.30 (IH, m), 7.17-7.22 (2H. 

10 m). 7.31-7.34 (2H, m), 7.48-7.51 (3H, m) 7.79-7.80 (IH. m), 9.01 (2H, s), 
11.17 (lH,s). 

EXAMPLE 106 

15 (3RV3>(Benz Yl«»lfiTiv1^in ethvl-l-{2-f5-a.2.4.triazol-4-vn-lH-indol-3- 
vnethvnpvrroUdj nf ■ T^y^^f^Ti Ovalatft 

1. (3R>-3-fBenzvlsulfinvDmethvl-l-ftert-butoxvcarbonvl)pvrrolidine 
To a stirred solution of (3R)-3-(benzylthio)methyl-l-(te/t- 
20 butoxycarbonyl)pyrroUdine (0.2553g, 0.830mmol) in ethyl acetate (15ml), 
under argon, cooled in a bath at ca. -40°C, was added portionwise 57-86% 
3-chloroperoxybenzoic acid (0.2094g). The mixture was then allowed to 
warm to O^C over 1.5h, before pouring into 5% NaHCOa solution (15ml). 
The organic layer was separated and washed with more 5% NaHCOa 
25 solution (15ml), then saturated NaCl solution (10ml), dried (MgS04) and 
evaporated in vacuo. The residue was purified by flash chromatography 
(silica gel, 3% MeOH/CH2Cl2) to give 0.238 Ig (89%) of the title compound 
as a colourless oU. 5h (250MHz. CDCI3) 1.44 (9H. s). 1.61 (IH. m). 2.15 
(IH. m). 2.52 (IH, m). 2.66 (2H, m), 3.00 (IH, m). 3.29 (IH. m). 3.43 (IH. 
30 m), 3.63 (IH. m), 3.96 (IH, d, J=12.9H2), 4.07 (IH. d, J=12,9Hz), 7.28-7.30 
(2H, m). 7.35-7.39 (3H, m). m/e (ES+) 324 (M+H)\ 
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2. f3m-3-rffien zvlsumnvnmethvnpvTrolidine 

Using a similar method to that described in Example 93, step 2, 
(3R)-3-(benzylsulfinyl)methyl-l-(tert-butoxycarbonyl)pyTrolidine(0.2376g, 

5 0.735mmol) was reacted with tnfluoroacetic add (1ml) in 

dichloromethane (3ml) to give, after work up, 0.1543g (94%) of the title 
compound as a white solid, which was used without further purification. 
6h (250MHz, CD(3l3) 1.47 (IH, m), 2.09 (IH, m), 2.52-2.72 (4H, m). 2.94 
(2H, m), 3.19 (IH, m), 3.96 (IH, d, J=12.9H2). 4.06 (IH, dd. J=:12.9 and 

10 3.6Hz), 7.2T-7.43 (5H, m). 

3. f3m-3-menzv lsulfinvnmethvl.l-^2-f5-a.2.4-triazol-4-vl)-lH-indol- 
3.vncthv»P vrroUdine. Hvdroeen Oxalate. 

Using a similar method to that described in Example 93, step 3, 
15 (3R)-3-I(benzylsulfinyI)methyl]pyrroUdine (O.lSOOg, 0.672mmol) was 
reacted with 3-[2-(methanesulfonyloxy)ethyl]-5-(l,2,4-txiazol-4-yl)-lH- 
indole (0.1375g, 0.449mmol) and sodium carbonate (71.3mg, 0.673mmol) 
in 2-propanol (15ml) to give 93.8mg (48%) of the title compound free base 
as a colourless solid. The oxalate salt was prepared in methanol-diethyl 
20 ether: mp lOO-lOS^C. (Found: C. 57.77; H, 5.90; N. 12.36. 

C24H27N6SO C2H20« 0.18(C4HioO) H20 requires: C, 57.83: H. 5.96; 
N. 12.62%). 6h (360MHz. DMSO-d«) 1.80 (IH. m). 2.0G (IH. m). 2.79-2.86 
(2H. m). 2.94 (IH. m). 3.09 (3H. m). 3.38 (4H. m). 3.62 (IH. m). 4.01 (IH. 
dd. J=3.4 and 12.7Hz). 4.18 (IH. dd. J=6.1 and 12.8Hz). 7.32-7.40 (7H, m). 
25 7.52 (IH. d. J=8.6Hz), 7.89 (IH. s). 9.03 (2H. s). 1 1.29 (IH. s). m/e (ES+) 
434 (M+H)*. 

EXAMPLE 107 



30 



f3RV3-ff4-Fh inrf>hi>nzvlthio>methvn-l-<2-(5.ia.2.4-triazol-lvl>methvll- 
lH-indol-3-vl^ethvnpv rrolidine. Hydrogen Oxalate. 
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1. (3RVl-(terf-Butoxvcarfao nvlV3-r(4-fluorobenCTlthio)meA^ 
Using a similar method to that described in Example 93, -step 1, 

(3R)-l-(terf-butoxycarbonyl)-3-[(methanedulfonyloxy)methyl]p3rrrolidine 
5 (l.SOOOg, 5.37mmol) was reacted with 4-fluorobenzyl mercaptan (1.55 1 Ig, 
10.91mmol) and potassium carbonate (l.ll32g, S.OSmmol) in DMF (30ml) 
at room temperature for 24h to give 1.7507g (100%) of the title compound 
as a colourless oil. 5h (360MHz, CDCls} 1.45 (9H, s>, 1.60 (IH, m), 2.00 
(IH, m), 2.44 (2H. m), 2.97 (IH, m), 3.28 (IH, m), 3.46 (2H. m). 3,69 (2H, 
10 s), 7.00 (2H, t, J=8.6Hz), 7.25-7.29 (2H, m). m/e (ES+) 348 (M+Na)*, 326 
M+H)*, 270 (M-CMey^2H)*. 

2. (3R>-3-f(4-Fluorobenzvlthio)methvllpvrrolidine 
A solution of (3R)-l-(tert-butoxycarbonyl)-3-[(4* 

15 fluorobenzylthio)methyl]pyrrolidine (0.5422g, 1.67mmol) in 90% formic 
acid (5ml) was stirred at room temperature for 23h. The solvents were 
removed in vacuo and the residue was dissolved in dichloromethane 
(25ml) and washed with 2N NaOH solution (10ml). The aqueous layer 
was reextracted with more dichloromethane (25ml) and the combined 

20 organic extracts were washed with saturated NaCl solution (10ml), dried 
(Na2S04) and evaporated in vacuo to leave 0.3903g of the title compound 
as an oU. 5h (360MHz. CDCla) 1.42 (IH, m), 1.94 (IH, m). 2.24 (IH, m). 
2.45 (2H, mX 2.59 (IH, m), 2.92 (2H, m), 3.08 (IH, m). 3.69 (2H, s), 7.00 
(2H. t, J=8.6H2). 7.25-7.29 (2H. m). 

25 

3. (3RV3.r(4-FluorobenzvIthio)methvni-<2-(5.[a.2.4.triazoM- 
vnmethvn-lH-indQl.3-vnethvnpvrrolidine. Hydrogen Oxalate. 

To a stirred solution of 3-(2-hyd^oxyethyl)-5[(l,2»4-triazol-l- 
yI)methyl)-lH-indole (0.1425g, 0.588mmol) and triethylamine (0.107ml, 
30 0.768mmol) in THF (10ml), cooled under argon in a bath at -40''C, was 
added dropwise methanesulfonyl chloride (56.0|al. 0.709mmol). The 
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mixture was then stirred at room temperature for 1.5h before diluting 
with ethyl acetate (40nil) and washing with brine (20ml). The organic 
layer was dried (MgSOO and evaporated in vacuo. The residue-was 
immediately dissolved in anhydrous 2-propanol (10ml) to which was 
5 added anhydrous potassium carbonate (0.1626g» 1.176mmol) followed by a 
solution of (3R)-3-I(4-£luorobenzylthio)methyl]pyrrolidine (0.1978g, 
0.878mmol) in anhydrous 2-propanol (8ml). The mixture was then heated 
at reflux for 4h. After cooling, the solvents were removed in vacuo and 
the residue was partitioned between dichloromethane (25ml) and water 

10 (15ml). The aqueous layer was separated and reextracted with more 
dichloromethane (2 x 25ml). The combined organic layers were washed 
with saturated NaCl solution (20ml), dried (Na2S04) and evaporated 
in vacuo. The residue was purified by flash chromatography (silica gel, 
CH2Cla/MeOH/NH3, 94:6:0.6), then by preparative t.l.c. (silica gel, 

15 CH2Cl2/MeOH/NH3, 92:8:0.8) to give 0.147g (56%) of the title compound, 
free base. The oxalate salt was prepared in methanol-diethyl ether; mp 
68-7rC. (Found: C, 61.02; H. 5.65: N, 13.70. C25H2sFN5S 0.8(C2H2O0 
requires: C. 61.25; H, 5.72; N, 13.43%). 5h (360MH2, DMSO-de) 1.60 (IH, 
m), 2.07 (IH, m), 2.81 (IH, m), 2.96 (2H, m), 3.13 (4H, m). 3.27 (IH. m). 

20 3.76 (2H. s). 5.43 (2H. s), 7.05 (IH. d, J=9.7H2), 7.15 (2H, t, J=8.9Hz), 7.23 
(IH. s), 7.32-7.39 (3H, m), 7.58 (IH. s), 7.94 (IH, a). 8.81 (IH. s). 10.97 
(IH, s) among other signals, m/e (ES+) 450 (M+H) *. 



25 

(3RV3-f(4-Fluoroben2vlsumnvnmethvl)-l-{2-(5r(1.2.4-tria2oM.vnmethvl]. 
lH-indol-3-vI)ethvUDvrrolidine. Hydrogen Oxalate. 



1. (3RVl-(ter<-Butoxvcarbonvl>-3-f(4'fluorob pn^l«siilfi nvI)methvl1p\TrroUdm 
30 Using a similar procedure to that described in Example 107. step 1, 

(3R)-l-(eert-butoxycarbonyl)-34(4-fluoroben2ylthio)methyl]p>Trolidine (0.5818g, 
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1.79inmol) was reacted with 57-86% 3-chloroperoxybeiizaic add (0.4477g> in 
ethyl acetate (SSml) to give 0.5233g (86%) of the title compound as a mlnnrloftc 
oiL 6h (360MH2. CDCb) 1.45 (9H, s). 1.66 (IH, m). 2.15 (IH. m), 2.54^(1H. m), 
2.63-2.71 (2H, m), 3.03 (IH, m). 3.31 (IH, m), 3.44 (IH, m), 3.65 (IH, m). 3.96 
5 (2H, s), 7.08 (2H. t. J=«.6H2), 7.25-7.29 (2H, m). m/e (ES+) 342 (M+H)*. 

2. (3RV3-f(4-Fliifmih<m7y1mi1<^Yl>n^>iY^lT^^ 
Usixigasiinilarpioceduretothatdekiil^ (3R).l. 

(tere-butOKycaibonyI)-3-[(4-fluorobenzylsulfin^)metfay (0.5149g, 
10 LSlxnmoI) was reacted with trifluozoacetic add (2ml) in didiloramethane (6ml) 
to give, after work up, 0.3447g (95%) of the title compound as a white solid, 
which was used without further purification. 5h (360MHz, CDCk) 1.57 (IH, m), 
2.13 (IH, m), 2.54-2.72 (4H, m), 3.05 (2H, m), 3.27 (IH, m), 3SG (2H, m). 7.08 
CH, t, J=8.6Hz), 7J26-7.30 (2H, m). 

15 

3. (3R)-3-rf4-FIuoroben2vlsulfinvninethv lVl-(2-(5ra.2.4-triazoM- 
vl)methvn-lH-indol-3-vnethvl>pvrrolidine. Hydr ogen Oxalate. 

Using a .similar method to that described in Example 108, step 3, 3-(2- 
hydroxyethyl)-5*[(l,2.4-triazol-l-yl)methyl)-lH'indole (0.1200g, 0.495nunol) 

20 was reacted with methanesulfbnyl chloride (58.7|il, 0.743mmol) and 

triethylamine (0.138ml, 0.990mmol) in THF (3ml), then with (3R)-3-[(4- 
£luorobenzylsulfinyl)methyl]pyrrohdine (0.1793g, 0.743mmol) and sodium 
carbonate (0.1048g, 0.989mmol) in 2-propanol (12ml) to give, after 
purification by flash chromatography (siHca gel, CH2Cl2/MeOH/NH3. 

25 92:8:0.8), then by preparative t.Lc. (silica gel, CHaCb/MeOH/NHa, 90:10; 1), 
70.1mg (30%), of the title compound, firee base. The oxalate salt was 
prepared in methanol-diethyl ether: mp 72^C (softens). (Found: C. 57.68; 
H, 5.85: N. 11.82. C2SH28FN5OS C2H204 0.23(C4HioO)-0.5 H2O requires: 
C. 57.65; H, 5.77; N, 12.04%). 5h (SGOMHz, DMSO-ds) 1.79 (IH, m), 2.25 (IH, 

30 m), 2.80 (2H, m), 2.92 (IH, m). 3.04 (3H. m), 3,35 (4H. m), 4.01 (IH, dd. J=2.9 
and 12.9H2). 4.21 (IH. dd, J=5.8 and I3.OH2). 5.44 (2H, s), 7,07 (IH, d. 



wo 96/04274 



-151- 



PCT/GB95/01819 



J=8.4H2), 7.23 (IH, t, J=8.8Hz), 7.26 (IH, s), 7.34-7.41 (3H, m), 7.61 (IH, s), 
7.95 (IH, s), 8.81 (IH, s), 11.03 (IH, s) among other signals, mye (ES+) 466 
(M+H)*. 

5 EXAMPLE 109 

f3m.3Jf4.Fluorobenzvlsulfonvl)m ethvlVl-i2-(5ra,2,4-tria2ol-l-^^^ 
lH.indQl.3.vl^thy ]|}pYnT^^^^"e Hydrogen Oxalate, 

10 1. raRVl-ftert-ButoKvcaAonvlVS-rffluoio benzv^^ 

To a stirred solution of (3R)-l-(tert-butoxycarbonyl)-3-[(4- 
iluorobensylthio)methyl]pyrrolLdine (0.567 Ig, 1.74mmol) in ethyl acetate 
(35nil), cooled under argon in a bath at -40*^0, was added portionwise 57- 
86% 3-chloroperoxybenzoic acid (0.8780g), The mixture was allowed to 

15 warm to +8^C over l:5h, then stirred at this temperature for Ih. The 

mixture was then poured into 5% NaHCOa solution (30ml). The organic 
layer was separated and washed with more 5% NaHCOa solution (30ml), 
then brine (20ml), dried (MgSOO and evaporated in vacuo. The residue 
was purified by flash chromatography (silica gel, 1% MeOH/CHaCh and 

20 silica gel, Et20) to give 0.6 12g (98%) of the title compound as a colourless 
oiL 5h (360MHz, CDCla) 1.45 (9H. s), 1.68 (IH, m), 2.19 (IH, m), 2.73 (IH, 
m), 2,90 (2H. m), 3.01 (IH, dd, J=8.2 and ll.OHz), 3.29 (IH, m), 3.45 (IH, 
m), 3.69 (IH, dd, J=7.2 and 10.9H2), 4.21 (2H, s), 7.11 (2H, t, J=8.6Hz), 
7.39 (2H. m). m/e (ES+) 358 (M+H)*. 

25 

2. (3RV34a-Fluorobenzvlsulfonvl)methvl)pvTroUdine 

Using a similar method to that described in Example 93. step 2. 
(3R)-l-(terr-butoxycarbonyl)-3-[(4-fluorobenzylsulphonyl)- 
methyl]pyrrolidine (0.6465g, l.Slmmol) was reacted with trifluoroacetic 
30 acid (2ml) in dichloromethane (6ml) to give, after work up. 0.4755g of the 
title compound as a white solid, which was used without further 
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purification. 6h (360MHz, CDCI3) 1.55 (IH, m). 2.15 (IH, m), 2.60-2.73 
(2H, m), 2.90-3.00 (4H, m), 3.30 (IH, m). 4.21 (2H, s). 7.11 (2H, t, 
J=8.6H2), 7.37-7.41 (2H, m). 

5 3. f3RV3-rf4>Fluorobenzvlsul fonvnmethvn-l-<2-f5ffl.2.4-triazol-l. 
vl>methvll-lH-indol-3.v»ethv »PvrroKdiTie. Hydrogen Oxalate. 

Using a similar method to that described in Example 108, step 3, 
3-(2-hydroxyethyl)-5-I(l,2,4-triazoM-yl)methyll- IH-indole (0. 1480g, 
0.611mmol) was reacted with methanesiilfonyl chloride (72.4^1, 

10 0.916inmol) and triethylamine (0.170ml, 1.22mmol) in THF (5ml), thBn 
with (3R)-3-[(4-fluorobenzylsulfonyl)methyl]pyrrolidine (0.2360g, 
0.917mmol) and sodium carbonate (0.1295g, 1.22mmol) in 2-propanol 
(14ml) to give, after puzification by flash chromatography (silica gel, 
CH2Cl2/MeOH/NH3, 94:6:0.6), 48.7mg (17%) of the title compound, free 

15 base. The oxalate salt was prepared in methanol-diethyl ether: mp 79^C 
(softens). (Found: C, 53.86; H, 5.49; N, 10.64. C25H28FN502S1.5(C2H204)- 
0.2(C4HioO) 0.6 H2O requires: C, 53.86; H, 5.37; N, 10.90%). 6h (360MHz. 
DMSO-ds) 1.81 (IH, m), 2.16 (lH,.m), 2.87 (IH, m). 3.05 (2H. m), 3.30- 
3.42 (4H, m), 4.56 (2H. s), 5.44 (2H, s), 7.07 (IH, d, J=8.6Hz). 7.25 7.29 

20 (3H. m), 7.35 (IH, d. J=8.3Hz), 7.45-7.49 (2H, m), 7.62 (IH. s). 7.95 (IH. 
s), 8.81 (IH, s), 11.04 (IH, s) among other signals, m/e (ES+) 482 (M+H) *. 

FXAMPIjEllO 

25 4-(4-Fluorob enzvlsulfinvn-l-t3-f5-(1.2.4-triazol-4.vn- lH-indol.3- 
vl lpropyDpiperidine. Hydrogen Oxalate. 

1. l-(terf-Butox\xarbonvl>-4-(4-fluoroben2vlthio>piperidine 

To a stirred solution of 4-Ouorobenzyl mercaptan (23.34g, lG4mmol) in 
30 DMF (150ml) under argon, cooled in a bath at -2*'C. was added portionwise 
60% NaH in oil (6.57g. 164mmol) over 12 minutes. The mixture was then 
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sturred at room temperature for 15 minutes before recooling in bath at -2*'C 
and adding by cannular, over 13 minutes, a solution of 4-bromo-l(tert- 
butoxycarbonyl)pipeiidine (10.84g, 41.0mmol) in DMF (50ml). The mixture 
was then stirred at room temperature for 24h before partitiomng between 
5 water (500ml) and diethyl ether (500ml). The aqueous layer was reextracted 
with more diethyl ether (500ml) and the combined organic extracts were 
dded C^igS04) and evaporated in vacuo. The residue was ptnified by flash 
chromatography (silica gel. 10-15% EtOAd/hexane) to give 4.58g (34%) of the 
title compound as a cdouxless oiL 5h (360MHz, CDCSs) 1.45 (9H, s), 1.49 (2H, 
10 m), 1.86 (2H, mX 2.67 (IH, m), 2.88 (2H. m), 3.73 (2H, s), 3.92 (2H, m), 6.99 
(2H, t, J=8.6Hz). 7.28 (2H, m). m/e (ES+) 326 (M+H) *. 

2. l-(tert-Butoxvcarfaonvn-4-f4-fluoTohPTiwlftnlfi pvnDineridin^ 
Using a similar method to that described in Example 107. step 1. 

15 l-(tert-butoxycarbonyl)-4-(4-fluorobenzylthio)piperidine (1.5065g, 4.63mmol) 
was reacted with 57*86% 3-chloroperoxybenzoic add (1.0190g) in 
dichloromethane (100ml) to give 1.5287g (97%) of the title compound as a 
white sohd. 6h (250MHz. CDCI3) 1.46 (9H, s), 1.64-1.82 (3H, m). 2.02 (IH, m), 
2.63 (IH. m), 2.81 (2H, m). 3.88 (IH. d. J=^13.2H2), 3.98 (IH, d. J=l3.2Hz), 

20 4.21 (2H, m), 7.08 (2H, t. J=8.6Hz), 7.29 (2H. m); m/e (ES+) 683 (2M+H)\ 
342 (M+H)\ 

3. 4-(4-Fluorohpn7.vlsi!lfiinvnDiDeridine 

Using a similar method to that described in Example 108. step 2, 
25 l-(terr-butoxycarbonyl)-4-(4-fluoroben2>'lsulfinyl)piperidine ( 1 .524g, 

4.46mmol) was reacted with 90% formic add (15ml) to give 1.0276g (95%) of 
the title compound as a white solid. 611 (250MH2, CDCI3) 1.47 (2H. m), 1.82 
(2H, m), 2.49 (2H, m), 2.69 (IH. tt, J=4.0 and II.8H2), 3.03 (2H, m). 3.88 (IH. 
d. J=13.0H2), 4.11 (IH, d. J=13.0Hz). 7.20 {2H, t. J=8.9H2). 7.37 {2H, m). 
30 ra/e (ES+) 242 (M+H)*. 
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4. 4>(4-FluorobenzvlsulfinvlVl-^3-r5-a.2.4-triazQl-4-vl VlH-indol-3. 
ynpropvllDiDeridine. Hydrogen Oxalate. 

Using a similar procedure to that described in Example 108, step 3, 
3-(3-hydroxypropyl)-5-(l^,4-tiiazol-4-yl)-lH-indole (0,1499g, 0.619mmol) was 
5 reacted with methanesulfonyl chloride (0. 103ml. 1 .SOmmol) and 

tziethylamine (0.183ml, 1.31mmol) in THF (20ml) at room temperature and 
then with 4-(4-fluorobenzylsulfinyl>pipeiidine (0.2376g, 0.985nmiol) and 
anhydrous potassium carbonate (0.1822g, 1.32mmol) in anhydrous 
2-propanoI (20ml) at reflux overnight to give, after purification by flash 
10 chromatography (silica gel, C:H2Cl2/MeOH/NH3. 92:8:0.8) and preparative 
tic. (silica gel, CHaCk/MeOH/NHs, 90:10:1), 0.1159g (40%) of the title 
compound free base. The oxalate salt was prepared in ethanol-diethyl ether; 
mp lOO^C (softens), (Found: C, 55.09» H, 5.35, N, 11.30. 

C35H28FN5OS1.5(C2H2O4) 0.6H2O requires: C, 55.00, H, 5.31. N, 11:45%). 5h 
15 (360MH2, DMSO-dfi) 1.90 (2H, m), 2.00-2.16 (4H. m), 2.77 (2H. t, J=7.2Hz). 
2.85 (IH. m), 2.90-3.06 (4H, m). 3.96 (IH, d. J=13.lHz). 4.17 (IH. d. 
J=13.lHz), 7J21 (2H. t, J=8.8H2i), 7.31-7.34 (2H, m), 7.39 (2H. m), 7.50 (IH, d, 
J=«.6Hz). 7.81 (IH, d, J=1.9Hz), 9.01 (2H, s), 11.18 (IH. s) among other 
signals, m/e (ES+) 466 (M+H)*. 

20 

EXAMPLE 111 

2S-2-(N-Ben2vl-N>methvlaminomethvlVl-r2-(5-(1.2.4.tria zol-lvlVlH- 
pvrrolof2.3-clpvridin-3-vnethvl1mTrrolidine oxalate 

25 

1. Intermediate 5: 2>(5-a.2.4-TriazoM-vl)-lH-pvrrolo[2.3-clpvridin- 
3-yl)^(;^t9i>itril? 



30 



a) 4-Methvl-5'nitro-2-(1.2.4-triazoM-vnp\Tidine 

To a solution of 1,2.4-triazole (4.0g, 58mmol) in dr\' dimethyl 
formamide (20ml) was added potassium carbonate (12.0g. STmmol) and 
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2-chloro-4-methyl-5-nitrop3n:idine (lOg, 58mmol) and the mixture stirred 
at ambient temperature under nitrogen for 24h. Ethyl acetate (500ml) and 
water (250ml) were added to the mixture and the resulting precipitate 
was collected by filtration to give the title compound (5.08g» 43%) as a pale 
5 brown solid. The filtrate was separated and the organic phase was 
washed with water (250ml) and brine (250ml), dried (MgSOO and 
evaporated. The residue was triturated with ethyl acetate and the 
precipitate collected by filtration to give the title compound as a brown 
soUd (4.11g, 35%. overall yield 78%); mp 198-200*0. NMR (360MH2, 
10 CDCla) 6 2.72 (3H, s). 7.86 (IH, s), 8.07 (IH, s), 9.03 (IH. s), 9.15 (IH, s). 

b) N.N-IXmethvl-2>(5-nitro-2-fl.2.4-triazol-l-vlVpvridin>4-vnethe^ 
To a suspension of 4-methyl-5-nitro-2-(l,2,4-triazol-l-yl)pyridine 

(4.1g, 20mmol) in dry dimethylformanude (30ml) was added 
15 dimethylformamide dimethyl acetal (5.9ml. 44mmol) and the mixture 
heated at 90*C for 20 min. The solvent was evaporated in vacuo using 
toluene as an azeotrope to give the title compound (5.2 g. 100%) as a dark 
redsoUd; mp 225.228*C. »H NMR (360MHz, CDCb) 5 3.10 (6H, s), 6.13 
(IH, J=13.lHz), 7.54 (IH, J=13.1H2), 7.81 (IH. s). 8.04 (IH, s), 8.92 (IH, 
20 s), 9.17 (IH. s). 

c) 5-fl.2,4-Triazol-l>vlVlH>Dvrrolor2.3-c1pvridine 
N»N-Dimethyl-2-(6-nitro-2-(1.2,4-triazol-l-yl)pyridin-4- 

yl)ethenamine (8g. 31mmol) was hydrogenated over platinum oxide (1.6g) 
25 in ethanol (150ml) at 30psi of hydrogen for Ih. The catalyst was removed 
by filtration and the solvent evaporated in vacuo. The residue was 
chromatographed on silica eluting with ethyl acetate to afford an 
orange/brown solid. This was triturated with ether and the precipitate 
collected by filtration to give the title compound (2.89g. 51%) as a pink 
30 solid; mp 203-205'^C., «H NMR (3G0MH2, dc-DMSO) 5 G.67 (IH, d. 
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J=3.0Hz), 7.76 (IH, d, J=2.9Hz), 8.01 (IH, s), 8.23 (IH, s). 8.70 (IH, s), 
9.25 (IH, s), 11.86 (IH, br s). 



d) N.N-Dimethvl45-a.2.4-triazol-l-vlVlH-DvrroIor2.3-clDY ]nf^iti.a. 

5 vllmethvlamine 

To aqueous dimethylamine (40%, 0.35ml, 2.8mmol), was added 
acetic add (1.46inl, 26mmol) at 0^*0. Aqueous formaldehyde solution 
(38%, 0.21ml, 2.8mmol) was added and the mixture was stirred at O'^C for 
5 min. 5-(l,2,4-TriazoH-yl)-lH-pyrrolo[2,3-clpyridine (0.5g, 2.7mmol) 

10 was added in one portion and then the mixture was allowed to warm to 
room temperature and then heated at 60*^C for 18h. The reaction was 
cooled to O^'C and treated with NaOH (4M, 8ml) to basify. Water (20ml) 
was added, followed by dichloromethane (50ml). The solid generated was 
removed by filtration and the two layers of the filtrate were separated. 

15 The aqueous phase was extracted with dichloromethane (5 x 50ml) and 
the combined organics were dried (NaaSOO and the solvent evaporated 
in vacuo. The residue was chromatographed on silica eluting with 10% 
MeOH in DCM followed by a gradient of 90:10:1 to 80:20:1, 
DCM/MeOH/NH3 to afford the title compound (0.58g, 87%) as a colourless 

20 solid; mp 172-175*^C. »H NMR (360MHz, ds-DMSO) 5 2.16 (6H, s), 3.59 
(2H, s), 7.65 (IH, s). 8.04 (IH. s). 8.22 (IH, s), 8.64 (IH. s), 9.25 (IH. s); 
11.69 (IH, br s). 



e) N-a5-ri.2.4-Triazol-l-vlMH-Pvrrolor2.3-clDvridin-3.vnmethvlV 

25 N.N.N'trimethvlamm onium methvl sulphate 

A mixture of dimethylsulphate (0.13ml, 1.4mmol) and dry THF 
(5ml) was cooled to O^C under nitrogen and N,N*dimethyl-(3-(1.2.4-thazol- 
l-yl)-lH-pyrroloI2,3-c]pyridin-3-yl]methylamine (0.15g, 0.62mmol) was 
added portion wise over a period of 5 min. The mixture was stirred at 0**C 

30 for 90 min. The resulting precipitate was collected by filtration and 
washed with THF to afford the title compound (0.23g. 100%) as a 
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colourless solid; mp 182-185**C. >H NMR (250MHz, cU-DMSO) 5 3.06 (9H, 
s), 3.38 (3H, s), 4.77 (2H, s). 8.08 (IH. s), 8.30 (IH, s), 8.38 (IH, s), 8.78 
(IH, s), 9.31 (IH, s). 12.40 (IH, br s). 

5 {) 2-f5-(l,2,4-Triazol-l-vl)-IH-Pvrrolor2.3-clDvridin.3. vl)acetoM 

To a solution of N-([5-(l,2,4-txia2ol-l-yl)-lH-pyrrolo[2,3-c]pyridin-3- 
yl]methyl-N,N,N-tximethylammomum xnethylsulphate (0.56g, l.Snunol) in 
water (4nil) was added a solution of potassium cyanide (0.239i^, 3.7mmol) 
in water (2ml). This mixture was heated at 70''C for 1 h. Further 
10 potassium cyanide (80mg, 1.2mmol) was added and the mixture heated for 
another hour at 70**C. Further potassium cyanide (SOmg:, 1.2mmol) was 
added and the mixture heated at 70^C for 1 hour and then at lOO^C for 20 
min. The mixture was then cooled in ice for 30 min. The precipitate was 
collected by filtration and washed with water. The solid was 
15 chromatographed on silica eluting with 5% MeOH in DCM to afford the 
title compound (0.2 15g. 63%) as a colourless solid; mp 218-220*'C. 

NMR (250MHz. de-DMSO) 8 4.19 (2H, s), 7.78 (IH. s). 8.12 (IH, s). 8.26 
(IH, s), 8.71 (IH, s). 9.29 (IH, s). 11.93 (IH, br s). 

20 2. Intermediate 6: 2S-2-(N-B enzvl-N-methvnaminomethvlpvrrolidine 

a) 2S-N>ter<-Butvloxvcarbonvl-2-hvdroxvineth vlpvrrolidine 

To a solution of L-prolinoI (15g, 0.15mol) in DCM (250ml) was 
added di-^er^-butyl dicarbonate (36. 5g, 0.163mol). The solution was 
25 stirred at ambient temperature for 18h. The solvents were evaporated 
in vacuo to give the title compound (30g, 100%) as a colourless oil. 
5 (250MHz. CDCb) 1.47 (9H, s), 1.57-2.10 (4H. m), 3.26-3.52 (2H. m). 3.55- 
3.78 (3H. m), 3.86-4.00 (iH, m). 
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b) 2S-N-<er^Butvloxvca^bonvl-2-methvlsulDhonvlmethvlD\^rrQIidine 
A solution of methanesulphonyl chloride (6.3g, SSmmol) in 

dichloromethane (25ml) was added dropwise to a solution of 2S-N-tert- 
butyloxycaxbonyl-2-hydrox3rxnethylpyrrolidine (10^, SOmmol) and 
5 triethylamine (5.53g, SSmmol) in dichloromethane (160ml) at -5^C. The 
solution was stirred at O^C for Ih and then at ambient temperature for 
17h. The mixture was diluted with dichloromethane (100ml) and washed 
with water (100ml) and brine (100ml). The organic layer was dried 
(NasSOO and evaporated in vacuo to give the title compound (13.43g, 97%) 
10 as a pale yellow gum. 5 (250MH2, CDCla) 1.47 (9H, s). 1.71-2.10 (4H, m), 
3.01 (3H, s). 3.28-3.46 (2H, m), 3.90-4.36 (3H, m). 

c) 2S-N-te7t-Butvlaxvc3 T*vmYl-^-( N'benzvl'N-meflivi>aminomethvlpvr^ 

A solution of 2S-N-teri-butyloxycarbonyl-2-methylsulphonylmethyl 
15 pyrrolidine (2g, 7.2mmol) and N-benzylmethylamine (4.6nil» 36mmol) in 
dry DMF (5ml) was stirred at ambient temperatiire for 2h and then 
heated at lOO^'C for 8h. The reaction mixture was partitioned between 
ether (50ml) and water (50ml). The organic phase was washed with brine 
(30ml), dried (NasSOO an evaporated in vacuo. The residue was 
20 chromatographed on silica eluting with EtOAc:Petrol (60/80) (1 : 1) to give 
the title compound (1.07g, 49%) as an orange oil. 6 (250MHz. CDCh) 1.46 
(9H. s), 1.55-2.04 (5H. m). 2.10-2.60 (4H, m), 3.19-3.42 (3H, m). 3.52-4.09 
(2H, m), 7. 18-7.40 (5H, m). 

25 d) 2S-2-(N-Benzvl-N-methvl)aminomethvl)pvrrolidini> 

A solution of 2S-N-icri-butyloxycarbonyl-2-(N-benzyl-N- 

methyDaminomethylpyrrolidine (1.07g, 3.5mmol) and triJQuoroacetic add 

(2ml) in dichloromethane (20ml) was stirred at room temperature for 16h. 

heated at reflux for 8h and then stirred at room temperature for a further 
30 16h. The solvents were evaporated in vacuo and the residue was 

partitioned between ethyl acetate (50ml) and K^CO j (saturated, 50ml). 
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The aqueous was extracted with ethyl acetate (3 x 25inl), dichloromethane 
(2 X 25ml) and butanol (2 x 25ml). The EtOAc and DCM layers were dried 
(Na2S04) and combined with the butanol phases and evaporated. The 
residue was chromatogpraphed on silica with DCM/MeOH (98:2) foUowed 
5 by DCM/MeOH/NHa (90: 10: 1) to afford the title compound (0.62g, 86%) as 
a pale yellow oil. 6 (250MH2, CDCI3) 1.38-1.50 (IH, m), l.GO-2.08 (3H, m). 
2.27 (3H, s), 2.30-2.50 (2H, m), 2.77-2.87 (IH, m), 2.95-3.05 (IH, m), 3.36- 
3.65 (3H, m), 4.85 (IH, br s), 7.23-7.36 (5H, m). 



10 3. 2.f5-(1.2.4-T riazol-l-vn-lH-pvrrolor2.3-clpvridin-3-vnaeetic acid 
f2^.2.04>benzvl- N-methvlaminQmethv»pvrrolidinvl>amide 

To a suspension of Intermediate 5 (0.89g, 4.0mmol) in methanol 
(10ml) was added sodium hydroxide (2M, 25ml). This mixture was heated 
at SO^'C for 16h. After cooling the mixture was neutralised (2M HCl) and 
15 the solvents evaporated. The residue was chromatographed on silica 
eluting with a gradient of 90:10:1 to 80:20:2, DCM/MeOH/Acetic add 
followed by MeOH to afford 2.(5-{l,2,4-triazol-l-yl)-lH-pyrroloI2,3-cl 
pyridin-3-yl)acetic acid (3g) as a pale yellow solid. >H NMR (360MHz, 
dfi.DMSO) 5 3.53 (2H, s), 7.58 (IH, s), 7.98 (IH, s). 8.20 (IH, s). 8.60 (IH, 
20 s). 9.22 (IH. s), 1 1.68 (IH. br s). This was used without further 
purification in the next step. 

To a suspension of 2-(5-(1.2,4•triazoM-yl)-lH-py^rolo[2.3-c]pyridin- 
3•yl)acetic add (0.&4g) in dry DMF (5ml) was added Intermediate 6 
(0.262g. 1.3mmol). l-hydroxybenzotriazole (0.174g, 1.3mmol), l-ethyl-3-I3- 
25 (dimethylamLno)propyI]carbodiimide hydrochloride (0.247g, 1.3mmol) and 
triethylamine (0.18ml, 1.3mmol), and this mixture was stirred at room 
temperature under nitrogen for 64h. The mixture was neutrahsed (2M 
HCl) and the solvent evaporated in vacuo. The residue was triturated 
with DCM and the soUd removed by filtration. The filtrate was 
30 evaporated in vacuo and the residue chromatographed on silica v.'ith 5% 
MeOH in DCM followed by a gradient of 95:5:1 to 90:10:1 



wo 96/04274 



-160- 



PCT/CB95rt)1819 



DCM/MeOH/NHa to afford the title compound (87ing) as a yellow gum. 
»H NMR (360MHz, CDCb) 6 1.54-2.70 (lOH. m), 3.28-3.92 (5H, m). 4.09- 
4.16 and 4.34-4.44 (IH, 2xin), 7.16-7.41 (6H, m), 7.98 and 8.00 (IH. 2xs), 
8.07 and 8.09 (IH, 2xs), 8.42 and 8.45 (IH, 2xs), 9.08 and 9.10 (IH, 2xs), 
5 9.12-9.30 (lH,m). 

4. 2S-2-(N-Benzvl-N-methvlaminomethvlVl-f2-f5-fl.2.4.triazol-l.vn- 
lH-pvrrolor2.3-clpvridin-3-vl)cthvllDVTTolidine oxalate 

To a solution of LiAlH4 in ether (l.OM, 0.6ml, 0.6mmol) and dry 
10 THF (2ml) was added a solution of 2-(5-(l,2,4-triazol- l-yl)-lH- 
pyrrolo[2,3-c]pyridin-3-yl)acetic add (2S-2-(N-benzyl-N-m€thyl- 
aminomethyl)pyTrolidinyl)amide (87mg, 0.2mmol) in dry THF (3ml) 
drop wise at ambient temperature under nitrogen. The mixture was 
heated at 50*'C for Ih. After cooling, water (24|iL) was added, followed by 
15 sodium hydroxide (4M, 24^L), followed by water (72|iL). The solid was 
removed by filtration and the solvent evaporated in vacuo. The residue 
was chromatographed on silica eluting with a gradient of 5 to 10% MeOH 
in DCM followed by 90:10:1. DCM/MeOH/NHa to afford a yellow gum. 
This was rechromatographed on silica eluting with a gradient of 98:2:1 to 
20 95:5: 1 DCM/MeOH/NH3 to afford the free base (53mg, 63%) as a yellow 
gum. The free base (40mg, O.lmmol) was dissolved in ether/MeOH (4:1, 
5ml) and treated dropwise with a solution of oxalic add (8.7mg, O.lmmol) 
in ether (1ml). The predpitate formed was collected by filtration to afford 
the title compound (30mg) as a beige solid, mp lOO^'C (dec.). Found: 
25 C, 56.90; H, 6.22; N. 16.44. C24H29N7 1.75(C02H)2 O.eOFfcO) requires 

C. 56.57; H, 5.82; N, 16.79%. 'H NMR (360MHz, dc-DMSO) 6 1.60-1.74 
(IH, m), 1.83-2.23 (6H, m). 2.50-2.60 (IH, m), 2.88-2.98 (IH, m). 3.12-3.42 
(4H, m), 3.48-3.84 (5H, m), 7.16-7.38 (5H, m). 7.65 (IH, d. J=2.3H2), 8.08 
( IH. s). 8.23 (IH, s), 8.68 (IH. s), 9.25 (IH. s), 1 1.85 (IH, br s). 
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CLAIMS: 



1. 




a) 



wherein 



10 



15 



20 



Z represents an optionally substituted five-membered 
beteroaromatic ring selected from fiiran, thiophene, pyrrole, oxazole, 
thiazole» isoxazole, isothiazole» imidazole, pyrazole, oxadiazole, 
thiadiazole, triazole and tetrazole; 

E represents a chemical bond or a straight or branched alkylene 
chain containing from 1 to 4 carbon atoms; 

Q represents a straight or branched alkylene chain cont ainin g from 
1 to 4 carbon atoms, optionally substituted in any position by a hydroxy 
group; 

T represents nitrogen or CH; 

U represents nitrogen or C-R*; 

V represents oxygen, sulphur or N-R^; 

R2 and R^ independently represent hydrogen or Ci* alkyl; 

M represents the residue of an azetidine, pyrroUdine or piperidine 

ring; 

R represents a group of formula -W-R>; 

W represents a chemical bond or a straight or branched alkylene 
chain containing from 1 to 4 carbon atoms, optionally substituted in any 
position by a hydroxy group; 



R» represents -OR". -SRv -SOR\ •S02R' or -NR*R^: 
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R« and independently represent hydrogen, hydrocarbon or a 
heterocyclic group; or R* and Rx together represent a Czs alkylene group, 
which alkylene group may be optionally substituted by one or more 
sidbstituents selected from Ci^ alkyl, aryl and hydroxy, or fused with a 
5 phenyl ring; and 

R* represents hydrogen, hydroxy, hydrocarbon or a heterocyclic 

group. 

2. A compound as claimed in claim 1 represented by formiQa 
10 IIA, and salts and prodrugs thereof: 




10 



\ 

H 

aiA) 



wherein 

m is zero, 1, 2 or 3; 
n is 2, 3 or 4; 
15 p is zero, 1 or 2; 

T represents nitrogen or CH; 
A represents nitrogen or CH; 
B represents nitrogen or C-R®; 

R** and R=^ independently represent hydrogen, Ci-s alkvK Cs^ 
20 alkenyl, C3.7 cycloalkyl, aryl. aryl(Ci.6)alkyl, C3.7 heterocycloalkyl, 

heteroar>'l, heteroaryl(Ci^)alkyl. Ci-e alkoxy, Ci © alkylthio. amino. Ci g 
alkylamino, di(Ci^)alkylamino. halogen, cyano or trifluorom ethyl: and 
R»*> represents -X-R" or a group of formula (a) or (b): 
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(a) (b) 

in wfaich 

Bfi represents hydrogen or hydroxy; 

X represents oxygen, sulphur, -SO-, -SO2- or N-R"; and 
5 R" and R" independently represent hydrogen, Ci^ alkyl, Ca^ 

alkenyl, C3.7 cycloalkyl(C].6)alkyl, indanyl, aryl, aryl(Ci4)alkyl, heteroaryl 
or heteroaryl(Ci^)alkyl, any of which groups may be optionally 
substituted. 



10 3. A compound as claimed in claim 1 represented by formula 

nB, and salts and prodrugs thereof: 



» N— (CH^. 




(CHa), 



.JCH,> -R' 



(IIB) 



wherein m. n, p. T. A. B. R'* and R"* are as defined in claim 2. 



15 



4. A compound as claimed in claim 1 represented by formula 
lie. and salts and prodrugs thereof: 
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5 



10 




aic) 

wherein 

R»* represents hydrogen, hydroxy or aryl(Ci^)alkyl; and 
m, n, p, T, A. R< and R*® are as defined in claim 2. 

5. A compound as claimed in claim 1 represented by formtda 
HD, and salts and prodrugs thereof: 

N ^ (CH,)„ — n'^— (CH^)^ -R*° 




aiD) 

wherein m, n, p, T, A, B. R^ and R^^ are as defined in claim 2. 



6. A compound selected from: 
(3i?)-3-ben2yloxy.l-[2-(5-(l,2.4-triazol-4-yl).l//-indol-3- 
yl)ethyllpyrrolidine; 

(3if)-3-(4-methoxyphenyl)methoxy-l-I2-(5-(l,2,4-triazol-4-yl)-l//-indol-3- 
15 yl)ethyl]pyrrolidine; 

{3i?)-3-(pyridin-3-yl)methoxy-l(2-(5-(l,2.4-triazol-4-yl)-l//-indol-3- 
yl)ethyllp>TTolidine; 

(3i?)-3-benzyloxymethyl-l-(2.(5-(l,2,4.triazol-4.yl)-l//-indol-3- 
yl)ethyl]p>Trrolidine: 
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(3S)-3-(N-benzyl-N-methyl)aininomethyl-l-[2-(5-(1.2,4.triazol-4-yl)-lif^ 
iiidol-3-yl)ethyl]pyrrolidine; 

(2S)-2-(N-benzyl-N-methyl)aininomethyl- l-[2-(5-(l,2 ,4-triazol-4^^^ 
indol-3-yl)ethyl]pyrrolidine; 
5 (3S)-3-(N-benzyl)aixiinomethyl-l-I2-(5-(l,2,4-tria2ol-4-yl)-l/r-ind^ 
yl)ethyl]pyrrolidiiie; 

4-(4-acetylaimnophenyl)metiiylamino-l-[3-(5-(l,2,4-tria2ol-4-^^^ 

3- yl)propyl]piperidine; 

4- beiizylainino-l-I3-(5-(l,2,4-triazol-4-yl)-lJf-indol-3-yl)propyl]pip 
10 4-(iV-bexizyl-N-methyl)amin<>- l-[3-(5-(l,2,4-tria2ol.4-yl)- l/Z-indol-S- 

yl)propyllpiperidine; 

4-(Mbenzyl)aminomethyl-l-[3-(5-(l,2,4-triazol-4-yl).li/-mdol-3- 
yl)propyl]piperidiiie; 

(2S)-2-(7V.benzyl-N-methylaimnomethyl)- 1-(2-(5-( 1 ,2 ,4-triazol- l-yD- IH- 
15 pyrroloI2,3-clpyTidm-3-yl)etliyl]pyrrolidine; 
and salts and prodrugs thereof. 

7. A compound selected from: 
4-(N-bcnzyl-Ar-methyl)aminomethyl-l-I3-(5-(1.2,4.triazol-4-yl)-lH^^ 
20 yl)propyl]piperidine; 

l-l3-(5.(1.2,4-triazol.4-yl).lH.indol.3-yl)propyl]-4-[(fl)-a- 
(methyl)benzylamino]pip eridine; 

l-[3-(5-(1.2,4.triazol-4-yl)-lH-indol-3-yl)propyl]-4-I(S)-a- 
(methyl)benzylamino]piperidine; 
25 l.[3-(5-(l,2.4-triazol-4-yl)-l/f-indol-3-yl)propylJ-4-((S)-a- 
(hydroxymethyl)benzylaminolpiperidine; 
l-I3-(5-(l,2,4-triazoM-yl)-l//-indol-3-yl)propyl]-4-I(i?)-a- 
(hydroxymethyl)benzylaraino]piperidine; 

l-I3-(5-(l,2.4-triazol-4-yl)ai/-indol-3-yl)propyll-4-[(S)-(l-hydroxymethyl^ 
30 2-phenyl)ethylainmo]piperidine; 
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l-[3-(5-(l,2,4-tria2ol-4-yl)-l//-indol-3-yl)propyl].4-[(l/?,2S)-(2-hydroxy-l- 
xxiethyl-2-phenyl)ethylaniino]piperidiiie; 

l-[3-(5-(l,2,4-triazol-4-yl)-lH-indol-3-yl)propyll-4.[(lS,2ii)-(2-hy^ 

methyl-2-phenyl)ethylamino]piperidijie; 

l-[3-(5-(l,2,4-triaaol-4-yl).li/.indol-3-yl)propyl]-4-[(li?,2i2)-(^ 

metliyl-2-phe]iyl)ethylamino]pipendine; 

l-I3-(5-(l,2,4-triazol-4-yl).li/.indol-3.yl)propyl]-4-[2-(4. 

acetylaminophenyl)ethylaminolpiperidme; 

143-(5.(l^,4.triazol.4-yl)-l/f.mdol-3.yl)propyl]-4-[(/?)-a- 

(methyl)bexizylamino]niethylpipeiidine; 

l.[3-(5-(1.2.4-triazol-4-yl)-lH-indol-3-yl)propyll-4-[(S)-a- 

(methyl)benzylainino]methylpiperidine; 

l-[3-(5-(1.2,4-triazol-4-ylMi/-indol-3-yl)propyll-4-[(S)-l-(4- 

acetylaminophenyl)ethylammo]inethylpiperidine; 

l-I3-(5-(l,2.4-triazol-4-yl)-lH-indol-3-yl)propyl]-4-[(2?)-l-^^^ 

acetyla]3unophenyl)ethylamino]methylpipendine; 

l-[3-(5-(l,2.4.triazoM.yl)-l/f-indol-3-yl)propyl]-4.[N.((i?)K^^ 

(hydrox3nnethyl)benzyl]-N-methylamino]piperidme; 

l-[3.(5-(1.2,4-triazol-4-yl)-lff.indol.3-yl)propyl]-4-lN-I(S)-a- 
(hydrox3niiethyl)bexizyl]-iV-methylaminolpiperidine; 

l-[3.(5-(1.2,4-triazol.4-yl)-lif-indol-3-yl)propyl]-4-[N-(2-(4- 

acetylaminophenyl)ethyl)-N-methylamino]piperidine; 

l-[3-(5-(1.2,4.triazol-4-yl)-lH-indol-3-yl)propylJ-4-[N-(4- 

acetylaminobenzyl)-A^methylamino]methylpiperidine; 

l.[3-(5.(l,2.4-triazol-4-yl)-lH-indol-3-yl)propyll-4-(Af-(thien-2yl)TOethy 

metbylaminolpiperidine; 

1 - [3-(5-( 1 ,2 ,4-triazol-4.yl)- l//-indol-3-yl)propyll -4- [(i?)-a- 
(hydroxymethyl)benzylaxnino]methylpiperidine: 

(3S)-3-(4-acetylaminoben2yl)aminomethyl-l-(2-(5-(1.2,4-triazol-4-yl)-li/- 
indol-3-yl)ethyl]pyrrolidine; 
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(3J?)-3-(N-bexizyl)aminomethyl-l-[2-(5.(1.2.4.triazol-4-yl)-li/-indol^ 
yDethyllpyrrolidine; 

(3S)-3-(pyiidm-4-ylmetiiyl)ainmomethyia-[2-(5-(l,2,4-tria^ 

indol-3-yl)etliyllp3rrrolidine; 
5 3-(N-benzyl)aininomethyla-[2-(5-(1.2.4-triazol-4-yl)-lH-indo 

yl)ethyl]azetidine; 

4-benzyl-4-hydroxy- l-[3-(5-(1.2,4-triazol-4-yl)- iH-indol-S- 
yl)propyllpiperidine; 

3- (N-beii2yl)aininomethyl-l-[3-(5-(1.2.4-tria2X)l-4-yl)-lH-indol-^^ 

10 yl)propyl]azetidine; 

4- (N-benzyl)ammomethyl-4-hydroxy-l-[3-(5-(l,2.4-triazol-4-^^^ 

yl)propyllpip6ridine; 

4-(N-benzyl-N-methyl)aminomethyl-4-hydroxy- l-[3-<5-(l,2,4-triazol-4-yl)- 
lH-indol-3-yl)propyllpiperidine; 
15 3-(N-benzyl-iN^methyl)axninomethyla.[2-(5-(l,2,4.triazol.4-^^^ 

yl)etbyl]azetidine; 

(3S)-3-[N-(fl)-a-(methyl)ben2yllaminomethyl.l-[2-(5-(1.2,4-t^ 
lH-indol-3-yl)ethyl]pyrrolidine; 

(3S)-3-[N-(S)Kx-{methyl)beiizyllaminomethyl-l-I2-(5-(l,2,4.triazol-4 

20 lH-indol-3-yl)ethyl]pyrrolidine; 

(3S)-3-[N-(furan-3-ylmethyl)aminolmethyl-l-[2-(5-(l,2.4-triazol-^ 
indol-3-yl)ethyllpyrrolidme; 

(3S)-3-lN-(furan-2-ylmethyl)amino]methyl-l-I2-{5-(l,2,4-tTiarol-4-^ 
indol-3-yl)ethyllpyrrolidine; 
25 and salts and prodrugs thereof. 



8. A compound selected from: 
(3S)-3-[N-(/?)-a-(hydroxymethyl)benzyl]aminomethyl-l-[2-(5-(l,2,4-triazol- 

4-yl)-l/f-indol-3-yl)ethyllpyrrolidine; 



wo 96/04274 



- 1G8- 



PCT/GB95A)1819 



(3S)-3-[N-(S)-a-(hydroxymethyl)benzyl]aininomethyl-^ 
4-yl)- lH-indol-3-yl)ethyl]pyrrolidine; 

(3S)-3-[^^ben2yl-^^-(2-hy<lroxy)ethyl]aIninomBthyl-l-[2-(5-(l,2,4-^ 
yl)- li/-indol-3-yl)ethyl]pyrrolidine; 
5 (3S)-3-[N-(2-phenyle1iiyl)amino]methyl-l-I2-(5-(1.2,4-triM^^ 
indol-3-yl)ethyl]pyrrolidine; 
(3S)-3-[N-(2-phenylethyl>N-meth3da2nino]methyl-l^ 
indol-3-yl)ethyl]pyxxolidine; 

(3S)-3-(N-a-dimethylben2yl)aminomethyl-l-I2-(5-(l,2,4-tria2ol-4-^^^ 
10 indol-3-yl)ethyl]pyrrolidine; 

(3S)-3-IN-(S)Ki-methylben2yllammomethyl.l-[2.(5-(1.2,4-triazol-l-y0^ 
indol-3-yl)etbyl]pyrrolidine; 

(3S)-3-[N-(ii)-a-(hydroxymethyl)benzyl]aniinomethyl-l-[2-(5-(l,2,4-^ 
1-yl)- lif-indol-3-yl)ethyl]pyiTolidine; 
15 (3S)-3-(Ar-benzyl)aininomethyl- l-[2-(5-(l,2,4-triazol-l-ylmethyl)- iH-indol- 
3 -yl)ethyl]pyrrolidine; 

(3S)-3•I^^(S)-a-methylbenzyllaminomethyl-l•[2-(5-(l,2,4-triazo^^ 
ylmetbyl)- l//-indol-3-yl)ethyl]pyrrolidine; 

(3S>-3-[N-(J?)-a-(hydroxymethyl)ben2yllaminomethyl-l.[2-(5-(l,2,4-t^ 
20 1-ylmethyl)- li/-indol-3-yl)ethyl]pyrrolidine; 

(3S)-3-(iV-ben2yl-N-methyl)aininomethyl- l-[2-(5-(iimdazol- 1 -yl)- l//-indol- 
3-yl)cthyllp3rrrolidine; 

(3S>-3-(N-benzyl-N-methyl)aminomethyl-l-[2-'(5-(l,2.4-triazol-l-ylmethyl)- 
li/-indol-3-yl)ethyI]pyxTolidine; 

23 (3i?)-3-[Ar-methyl-iV-(S)-a-methylbenzylJaminomethyl-l[2-(5-(1.2,4- 
triazol- 1-ylmethyl)- lH-indol-3-yl)ethyl]pyrrolidine: 
(3i?)-3-[N-methyl-A^-(/?)-a-hydroxym€thylbenzyl]aimnomethyl-l-[2-(^ 
( 1 ,2 .4-triazol- 1 -ylmethyl)- l//-indol-3-yl)ethyllpy rrolidine: 
(3ii)-3-(A'-methyl-Ar.(S)-a-methylcydohexylmethyl]aminomethyl-l^ 

30 (l,2,4-triazol-l-ylmethyl)-lH-indol-3-yl)ethyl]pyrrolidine: 
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(3i?).3-[3-(iJ)-hydroxy-2-(i?)-phenylpiperidin-l-yllmethyl-l-[2-(5-(1.2.4- 
triazol- 1-ylmethyl)- l/^-iiidol-3-yl)ethyllpyrrolidine; 
(3i?)-3-[3-(/?)-hydroxy-2-(i?)-phenylpiperidin- 1 -yljmethyl- 1 -[2-(^^^ 
trifizol- 1-yl)- l//-indol-3-yl)ethyllpyrrolidine; 
5 4-hydroxy-4.(phenylsiilfinyl)methyl-l.I3-(5-(l,2,4-tria2ol-4-yl^ 
yl)propyl]piperidine; 

(3il)-3-[2-(ii,S)-phenylpiperidm-l-yl]methyl-l-I2-(5-(l,2,4-te 
ylmethyl)- l/f-indol-3-yl)ethyl]p3nnrolidine; 

4-(33-dimethylpiperidin-l-yl)methyl-4-hydroxy-l-[3-(5-(l,2,4-txiM 
10 li?-indol-3-yl)propyl]piperidine; 

4-hydroxy-4-(l,2,3,4-tetxahydroisoqmnolin-2-yl)methyl-l-[3-(5-(l,2,4- 
triazol-4-yl)-lff-indol-3-yl)propyl]piperidine; 

4-hy droxy-4-(N-isobutyl-N-methyl)aimnomethyl- 1 - [3-(5-( 1 .2,4-triaM 
yl)- li/*indol-3-yl)propyl]piperidine; 
15 4-[iV-beii2yl-iV-(2-hydroxyethyl)amiiiolmethyl-4-hydroxy- 1 -[3-(5-( 1 ,2,4- 
triazol-4-yl)- l/f-indol-3-yl)propyl]pipeiidine; 

4-[N-(2,2-dimetliylpropyl)-N-methylainino]methyl-4-hydroxy-l-[3-(5- 
(l,2,4-triazol-4*yl)-li7-indol-3*yl)propyl]piperidine; 

4-IAr-(i?)-a-hydroxymcthylbenzyl-N-methylaininolmethyl-4-hydroxy-l-(3- 
20 (5.(1.2,4-tria2ol-4-yl)-lff.indol-3-yl)propyl]piperidme; 

4-hydroxy-4-(2-pyridylmethyl)aminomethyl- l-[3-(5-(l,2,4-triazol-4-yl)- IH- 
indol*3-yl)propyl]piperidine; 

4-hydroxy-4-(2-methylphenylmethyl)anunomethyl-l-[3-(5-(1.2.4-thazoI-4- 
yl)-li/-indol-3-yl)propyl]piperidine; 
25 4-hydroxy-4-[A^-(2-methylphenylmethyl)-N-methylamino)methyl-l-[3-(5- 
( 1 ,2,4-triazol-4-yl)- l//-indol-3-yl)propyl]piperidine; 
3-(ben2ylanuno)methyl-3-hydroxy-l[3-(5(l,2.4-tria2ol-4-yl)-l//-indol-3- 
yl)propyllpyrrolidine; 

3-(benzylamino)methyl-3-hydroxy-l-[2-(5(l,2.4-tria2ol-4-yl)a//-indol-3- 
30 yl)ethyllpyrrolidine: 
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l-I3-(5-(l,2,4-taiazol-4-yl)-li/-indol-3-yl)propyl]-4-((i2)-a-(carbamoyl- 
oxymethyl)benzylamino]piperidine; 

l-[3-(5-(l,2,4.tria2ol-4-yl)Uff-indol-3-yl)propyl]-4-l(l/?,2S)-2-hydroxy-^ 
phenylpropylaminojpiperidine; 

l-[3-(5-(l,2,4.triazol-4-yl)-lH-indol-3-yl)propyl]-4-[(li?.2i2)-2.hy^ 
phenylpropylaminolpiperidine; 

l-[3-(5-(l,2,4-triazol-4-yl)-lH-indol.3-yl)propyll-4-I(i2.S)-l-^^ 
phenylprop-2-yIamino]piperidine; 

l-[3-(5-(l,2.4-triazol-4-yl)-lH-indol-3-yl)propyl]-4-[(i?)-2-hy 
fluorophenyl)ethylaizuno]piperidine; 

l-[3-(5-(l,2,4-tria2oM-yl)-lH-indol-3-yl)propyll-4-I(LR,2ie)-2- 
hydroxyindan- l-ylamixio)piperidine; 

l-[3-(5-(l,2,4-triazol-4-yl)- lH-indol-3-yl)pn)pyll-4-[(i?,S)-indan- 1- 
ylaminolpipexidine; 

l43-(5.(l,2,4.triazol-4-yl).lH.indol-3-yl)propyl]-4-I(ii,S)-l.(4- 
£luorophenyl)ethylamixio]piperidine; 
l-[3-(5-(l,2,4-tria2ol-4-yl)-lif-indol-3-yI)propyl]-4-[(fl) 
ylamino]piperidine; 

l-I3-(5-(l,2,4-triazol-4-yl)-lH-indd-3-yl)propyl]-4-[//-(thien-3-ylm 
methylaminolpiperidine; 

l-[3-(5-(1.2,4-triazol-4.yl)-l//-indol-3-yl)propyll-4-[M(furan-3-ylmeth^^ 
N-xnethylamino]pipexidine; 

l-I3-(5-(l,2,4.triazol-4-yl)-lH-indol-3-yl)propyl]-4-(furan-3- 
ylmethyl)aminopiperidine: 

l-l3-(5-(l,2,4-triazol-4-yl).li/-indol-3-yl)propyll.4-(N,A\di-(furan-3- 
ylmethyDaminolpiperidine; 

l-I3-(5-(l,2.4-triazol-4-yl).li/-indol-3^vl)propyl]-4-[A^-(3.3-dimethy^ 
N-methylamino]piperidine; 

l-[3-<5-(l,2,4-triazol-4-yl)-li/-mdol-3-yl)propyl]-4-(Ar.allyl-A'- 
methylamino)piperidine: 
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l-(3-(5-(l,2,4.triazol-4-yl)-l//-indol-3-yl)propyl]-4-(indan-l- 
ylaininomethyl)piperidine ; 

l-I3-(5.(l,2,4-tria2ol-4-yl)-lH-indol.3-yl)propyl]-4.tN-(i2)-a- 
(hydit>xymethyl)beiizyl-N-methylaimnomelJiyl]piperidine; 
(3iZ)-3-(benzyltMo)methyl-l-[2.(5-(l,2,4-txiazol-4-yl)-l/f-indol-3- 
yl)ethyllp3rrrolidine; 

(±)-l-[3-(5<1.2,4.triazol.4-yl)-lH-indol-3-yl)propyl]-4-(l-beii^ 
hydroxycthyl)piperidine; 

l-[3-(5-(1.2,4-tria2ol-l-yl)-l/f-indol-3-yl)propyll-4.[(i2)-a- 

(hydroxyiiiethyl)benzylaxnino]piperidine; 

l-I3-(5-(imidazol-l-yl)-lH.indol-3-yl)propyll-4-[(i?)-a- 

(methyl)benzylainino]piperidine; 

l-[3-(5-(ixnidazol-l-yl)-lH-indol-3-yl)propyll-4-[(ii)-a- 

(hydrox3nxiethyl)benzylamino]piperidine; 

l-t3-(5-(l,2,4-triazol-l-ylmethyl)-li?-indol-3-yl)propyl]-4.[(fi^ 

(hydroxymethyl)benzylamino]pipeiidine; 

l.[3-(5-(l,2,4-triazoM.yl).li/-indol-3-yl)propyl]-4-[(ii)-a- 

(inethoxymethyl)benzylaniino]piperidine; 

l-[3-(5-{l,2,4-triazol-4-yl)-lH-indol-3-yl)propyll-4-[7V-(/?)-a- 

(methoxymethyl)benzyl-N-inethylamino]piperidine; 

l-[3-(5-(unidazol-l-yl)-l//-indol-3.yl)propyll-4.[(/?)-a- 

(metboxyxnethyl)benzylamino]pipeTidine; 

l.[3.(6.(l,2.4-triazol-l-yImethyl)-li/4ndol-3-yl)propyl]-4-[(iZ).l-(^^ 
fluorophenyl)-2-xnethoxyethylamino]piperidine; 

l.[3.(5-(1.2,4-t^iazo^l^vbnethyl)•lH-indol•3•yl)propyl]-4-[N-(4.fluo^oben2y 
N-xnethylamino]piperidine; 

l-[3-(5-(1.2,4-triazol-4-yl)-l//-indol-3-yl)propyl]-4-(2-phenylpiperidin-l- 
yl)pipehdine; 

1- t3-(5-(l,2,4-triazol-4^vl)-l//-indol-3-yl)propyll-4-[(i?)l.(4-nuorophenyl) 

2- methoxyethylaminolpiperidine: 
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(3i?)-3-(ben2yl8ulfinyl)metJiyl-l-[2-(5.(l,2,4-triazol-4-yl)-lH-mdol-3- 
yl)ethyl]pyrrolidine ; 

(3ii)-3-(4-fluoroben2ylthio)methyl.l-[2.(5.(l,2,4-triazol-l-ylmethyl)-l^^ 
indol-3-yl)ethyl]p3nTolidine; 
5 (3JS)-3-(4-fluorobenzylsumnyl)methyl-l-[2<5-(l,2,4-triazol-l-ylmethyl)- 
lH-indol-3-yl)ethyllp5nrroIi(iine; 

(3J?)-3-(4-fluorobenzylsiilfonyl)metliyl- l-[2-(5-(l,2,4-txiazol- 1-ylmethyl)- 
li/-indol-3-yl)ethyl]pyrrolidine; 

4-(4.fluorobenzylsulfinyl)- 1 - [3-(5-( 1 ,2 ,4-triazol-4-yl)- lH-indol-3- 
10 yl)propyl]piperidine; 

and salts and prodrugs thereof. 

9. A pharmaceutical composition comprising a compound as 
claimed in any one of the preceding claims in association with a 

15 pharmaceutically acceptable carrier. 

10. A compound as claimed in any one of claims 1 to 8 for use in 
therapy. 

20 11. The use of a compound as claimed in any one of claims 1 to 8 

for the manufacture of a medicament for the treatment and/or prevention 
of clinical conditions for which a subtype-selective agonist of 5-HTid 
receptors is indicated. 

25 12. A process for the preparation of a compound as claimed in 

any one of claims 1 to 8, which comprises: 



(A) reacting a compound of formula III: 
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'"XX 

NH— NHj 

ail) 

wherein Z and E are as defined in claim 1; with a compound of formula IV, 
or a carbonyl-protected form thereof: 



(IV) 

5 wherein R*, Q, M. R and R« are as defined in claim 1; foUowed, where 

required, by N-alkylation by standard methods to introduce the moiety R^; 
or 



(B) reacting a compound of formula VIQ: 



R' 

10 (VII) 

wherein M. R and R* are as defined in claim 1; with a compound of 
formula VIH: 

Q — L= 




15 



(MID 

wherein Z. E. Q, T. U and V are as defined in claim 1. and represents a 
suitable leaving group: or 
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(C) cyclising a compound of formula X: 



Q — N M 




(X) 

wherein Z, Q, M, R and R* are as defined in claim 1, and represents 
a readily displaceable group; followed, where required, by N-alkylation by 
5 standard methods to introduce the moiety R^; or 



(D) cyclising a compound of formula XIII: 



(XIII) 

wherein Z. £, Q, R^, M, R and R* are as defined in claim 1, and V> 
10 represents oxygen or sulphur; or 

(E) reducing a compound of formula XVI: 




Q*— C- N M 




R' 



15 



wherein Z. E. T. U, V. M» R and R» are as defined in claim 1. and -Qi-CHj- 
corresponds to the moiety Q as defined in claim 1: and 
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(F) subsequently, where required, converting a compound of 
formiila I initially obtained into a further compound of formula-I by- 
conventional methods. 

5 

12. A method for the treatment and/or prevention of rliniral 
conditions for which a subtype-selective agonist of 5-HTid receptors is 
indicated, which method comprises administering to a patient in need of 
such treatment an effective amount of a compound as claimed in any one 
10 of claims 1 to 8. 
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